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Assistant 
Commandant's 
Perspective 
By RADM Robert C. North 
AssistantCommandant For MarineSafety & Environmental Protection 

Hazardous Materials - An Integrated Approach to Safety 

Plast;c containers, lawn fertilizer. automobile e ngine coola nt. and gas heal for the home--'Nhat do they 
have in common? They are a ll products utilized by consumers on a daily bas is. But they also have something 
else in common- they are a ll created from hazardous materials. The chemi C<'l 1 industry has a major impact on 
global economics, with the United States expol1ing billions more in chemicals than it imports. Not surprisingly. 
the vast majOl;ty of hazardous materials rransportation. both domestica lly and internationally. occw·s by 
vessel. And the Coast Guard, in partnership with the maritime industry. ensures these che micals are trans­
ported safely. 

On occasion. hazardous materials live up to their name. In World War I. the town of Halifax, Nova Scotia 
was nearly desrroyed when a ship carrying ammWl ition exploded. And in 1948, fWo ships containing am.mo­
niwn nitrate fertilizer exploded in the harbor at Texas City. Texas. essentially obliterating the emire \.vatelfronL 
More recently, an accident at a chemical plant i.n Bhopal, India released a large quanti ty of methyl isocyanate. 
killing thousands. 

The Hazardous Materials Standards Divi sion in the Office of Operating and Environmental Standards. 
Marine Safety and Environmental Protection Directorate, leads the Coast Guard's hazardous materials sa tety 
efforts. Other headquaners divi sions and Coast Glwrd tield units also play an integral role in influencing 
hazardous materials' sa fety rhrough their eff'ons in vessel plan review and inspection, maritime personnel 
qualifications, and environmenta l protection and response. It is our ability to function effectively as a team 
that enables us to successfu lly cany out our mi ss ion. 

Equally important is our relationship with the maritime industry. Through quality partnerships. \:ve have 
utilized a non-regulatory approach to provide so lutions to many issues of murual concem- -Prevention 
Through People, Mariner Health and Sa fety, and revisions to the Chemical Hazardous Response Informat ion 
System to name just a few. 111e mruitime industry has also been closely associated with [he development of 
severa l new regulatory initiatives. Through their involvement on the Chemical Transportation Advisory 
Committee. industry members have played an ac ti ve role in providi.ng the Coast Guard with recommendations 
for revising ex isting regulations for marine vapor contTol systems and the c3..lTiage of bulk liquid hazardous 
materia ls by barge, as well as recommendations for new hazardous substances response plan regulations. 

In this issue, you wi ll leam about some curre nt projects the Coast Guard is working on to promote 
safety, as well as severa l industry initiatives. With the ever-increasin g trend towards movement of hazardous 
materia ls by water, the safe transportation of hazardous materials w ill require an integrated approach to sa fery 
involving both the Coast Guard and the maritime industry. Working toge ther, we can meet this cha llenge. 
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DITOR' S POINT OF VIEW 

By Edwa rd Ilardin 

Proceedings magazine, as always , strives to keep you 
informed about all aspects of the maritime industry . 

"Hazardous." 

When we hea r this word our first reaction is one of defense or 

caution. When we look the word up in the dictionary we read : «depending 

on a chance event, a source of danger, involving or exposing one to risk." 

When we put the word hazardous together with cargo we quickly realize 

how fragile our envi.ronment is. Just one single incident involving hW....ard­

ous cargo has devastating effect.s on the ecological system in add it ion to 

putting humans in harms way. 

The Coast Guard strives to minimi ze the chance of any incidents. V\' e 

enforce tJle laws that are in place and work closely with the maritime 

community [ 0 lind safer methods of moving cargo incident-free. We are 

aware that hazardous cargo is a necessary component to many valuable 

commodities that are used worldwide. In this issue of Proceedings you will 

read articles describing various methods of identifying, storing, and 

transporting hazardous materials. We even (ollc h on the eITects of plastic 

on ow' marine environment that makes us aware that we are all responsible 

for the future . Yes, we should be cauti ous. however we also must bc 

knowledgeable, knowing what we are shipping, knmving tile rules, knowing 

the laws, and applying all we know to make transporting hazardous 

material s as sa fe as possible. 

(,dward t1ardin 

A special thank you to all our readers! 
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The and 1~ CHRIS 
by AJan L. Schneider 

Hazardo Lis Material Standards Division 

What do you do when you need infonnatiol1 

about a cargo? Where do you tum to find that 

boiling po int or that dens il)', or what to do if a 

cargo spi lls onto water? That' s a big job. and it 's 

to ugh enough if it 's a common cargo s uch as 

gasoline or methano l but it's almasl impossible if it 

has too many letters in its name to pronounce (try 

T rimethyl hexamethylene diamine). The best way is 

to tum to the Coast Guard 's CHRlS, the Chemical 

Hazards Response Infonnation System. 

Why CHRIS? 

Simply put, finding chemical, physical toxico­

logical, thermodynamic, and response infomlation 

isn ' t easy. Data is dh-peTSCd U.tOughout tbe chemical 

literature, but isn ' t rcally gaulered togedler in a fomn 

useful to Coast Guard and marine indu",ry person­

nel. In many ways. gelting cargo data is one of the 

more difficult jobs Coast Guard and induslIy people 

face. 

How Did CHRIS Start? 

Over a quarter ofa century ago the Coast 

Guard realized that the marine industry was expand­

ing into chemical cargoes dl1n were Ihr different and 

potentially mo rC! dangerous than t11J.dilional cargoes 

-and that someday soon \VI< w uld Il>lve to deal 

with cargo spills \lIllikc anything befOl'C. So the 

Coast Guard created CHRIS and lhe Hazardou~ 

Assessmenl Computer System (HACS) to prodict 

what would bappen if a cargo spilled-for example. 

how far a vapor cloud could travel, the minimum safe 

distance from a burning pool, and the size of a spill 

pool. HACS is the computer version, CHRlS the 

paper and sude rule version. Si.nce the computers of 

1970 were slow mainframes, the CHRIS system was 

developed to provide guidance w itho ut using a 

computer. This was less accurate, but you could get 

results w hile the accident was in progress. And to 

provide data for lhese spill ca lculations. the C HRlS 

database was bom. 

What is Happening to CHRIS? 

CHRIS is chang ing. Over the years. we in­

creased the nwnber of cargoes to 1305 and made 

conections and o ther changes as a ppropriate. but we 

never systematica lly reviewed the data. This year, we 

examined the entire database, making correct-ions, 

addi ng data that was missing, and upd at ing obso lete 

information. WI.:. aeteted I:oregories of infonmarion 

thal arc no longer useful and add{.-d many new fields 

dIal should prove very ,,-,cful to u..,.:n<. 

CHR IS usod to have four mrulUals. Manual 2 is 

the RIS dawbasc: Manual I was intended for first 

responders. All the infomlalion in Manua l I was 

contained in i\fanual 2. in the upper left-hand comer 

of Manual ) 's first page for each cargo. The concept 

was Ihat a ~mall, condensed Manual I would be 

more porUlble and convenient for first responders. 

However, the Coast Guard delcnnincd tha t this was 

duplicative and no longer nt..'t,.,;-dc(t Manual 3 con­

tained the penc il and paper calculation techniques 

for modeling a spill , but the advenl of faster comput­

ers wld easier daLc1. input mude Manual .3 no longer 

necessary. Finally, it was decidod lhat Manual 4. 

containing l'e~ronse method recommendations. 

should be incorporated in Manual 2. This puts a ll of 

the inlonnatiol1 nceded into Qnc manual , and sho uld 

be more eflicient for tlle lIscr, In this way C HRIS is 

no\",' one Jnanllal rather than four. We have renamed 

C I IRIS Manual 2 "CHRIS" lor silllplicity. 

CHRlS wi ll still be available in a printed 

version , However, we are developing an interactive 

version for computer use. \Ve will place lhe ent ire 

database, approx imately 2800 pages. on the Jnternet 

for anyone to use, at no charge. A Iso. we wi II make 

ava ilable a C D-RO M version fo r those preferring that 

fonn. 
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What is in CHRIS? 

CHRIS begins with an introductory section. 

While you can use CHRIS without reading this 

5(.."Ct1on. it contains infonna tion you need to maximize 

CHRIS's utility. Topics covered include: 

• Components of CHRIS-a discussion of 

CI-!RlS and HACS 

ExpJanacion of Terms-important for under­

standing the data pages 

• Other Lnfonnarion Systems-where 10 go to 

get additiona l infonnation 

• Conversion Factors-always useful stllce 

the measurement units yOll need seem 

always different from those you ha ve 

• 	 Selected Propentes of Fresh Water, Sea 

Water, Ice, and Air~useful data despite not 

nonnaiJy being carned as cargoes 

• 	 Guide to Compatibility of Chemicals-many 

chemica ls react spontaneously w hen mixed; 

this guide identifies these problem 

combinations 

• Lndex of Synonyms--this is very important 

since most chemicals have more than one 

corrunercia.1 <U1d technical name 

• 	 Lndex of Codes-an index of the tlrree-letter 

CHRIS codes 

H 
' I~- - ­r 1--­

Data sources-the references used i.n 
developing CHRIS 

CHRlS has two pages for each cargo. 111e first 

part of the first page has general, nOMwnenc 

infonnarion. This infomnarion is intended for Coast 

Guard personnel responding to a sp ill , but shou ld be 

useful for those who want general, quaiit;!.ri ve 

information rather than spec ific nwnerical values 

about a cargo. The data are presented in a series of 

boxes, and include the following items: 

Common synonyms 

State at room temperature (liquid, solid, or 

gas) 

Color 

SmeU 

What happens if it spills into water? 

General advice for those responding to a 
spill 

What to do in a fire 

What to do if someone is exposed to this 

chemical 

General infonnation on water pollution 

The second part of the first page is di vided 

into nine areas: 

I . Corrective Response Actions: n us is from 

the old, now discontinued CHRIS Manual 4 , 

response methods handbook; USers will tind 

this much more convenient now that the 

infonnation is located here instead of in a 
separate manual. 

_ 	 ..._ _ A-_ + _ _=_ 

=-'-<.='U ~~ ~ -~~=- _;­: 	::: : = i ;; 

1UIII I 
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2. Chemical Designations: Users will find this 

especially helpful in dealing w ith regulatolY 

issues. This section contains: 

- Coast Guard Comparibi~ty Class 


- Chemical formula 


-	 lntemarional Maritime OrganizarionJUN 

designmion 

- Department of Transportation nwnber 

- CAS nwnber 

-	 North American Emergency Response 

Guidebook nwnber 

- Standard Industry Trade Classification 

munber 

3. Health Hazards: This infonlJation is useful 
both to those who are responding to spills 

and those concemcd with general industrial 

hygiene. This section cover.; the following 

topics: 

-	 Personal Protective Equipment 

- Symptoms Following Exposure 

- Treatment of Exposme 

- 111reshold Limit Value!Time Weighted 

Average 

- Threshold Limit Value/Short Tenn Expo­

sure Limit 

- Threshold Limit Value/Ceiling 

- Toxicity by Ingestion 

- Toxicity by lnhalarion 

- Chronic Toxicity 

- Vapor (Gas) lnitant C haracteristics 

- Liquid or Solid lnitant Chamcterisrics 

- Odor 111reshold 

-	 lmmediately D angerous to Life and Health 

Value 

- OSHA Pennissible Exposw-e Limit ­

111fcshold Limit Value 

- OSHA Pennissible Exposw-e Limit - Short 

Term Exposure Limit 

- OSHA Permissible Exposure Limit ­

Ceiling 

- EPAAEGL 

4. Fire Hazards: Users will need this information 

in pl anning and in responding to fires: 

- Flash Point 

- Flammable Limits in Air 

- Fire Extinguishing Agents 

- Fire Extinguishing Agents Not to Be Used 

- Special Hazards of Combustion Products 

- Behavior in Fire 

- Ignition Tcmper<'lture 

-	 Eleen;cel Hazard 

- BW11ing Rme 


- Adiabmic Flame TemperanU"t~ 


- Stoichiometric Air to Fuel Ratio 


- Flame Temperal1.lre 


- Molar Ratio (Reactant to Product) 


5. Chemical Reacrivity: Responders need this 

infonnation to know how to avoid turning a 

small problem into a major one, with in­

creased threat to li fe and property. 

- Reactivity with Water 


- RC(lctivity with Common Materials 


- Stability During Tmnsport 

- Neutraliz ing Agent tor Acids and Caustics 

- Polymerization 

- Inhibitor ofPolyrtlerization 

6. 	Watvr Pollution: Responders and platmers 

need to know what happens whe n each 

chemical enters- the water. 

- Aquat;c Toxicity 


- Waterfowl Toxicity 


- Bialogicel Oxygen Demand 


-	 Food Chain Concentration 

- Group of Experts on the Scientific Aspects 

of Marine Pallurian (GESAMP) Profile 

7. Shipping Infonnarion: l1,is is very important 

infonnation, infonnation that is not available 

anywhere else. Before responding to a spill . 

personnel must have thi s infolmation: 

-	 Grades of Purity 

-	 Storage Temperature 

- Inert Atmosphere 


- Venting 


- TMO Pollution Category 


- Ship Type 


- Barge Hull Type 
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8. Hazard Classification: These ratings provide 

a good indication as (0 the dangers of a 

marerial , and give personnel a way to relate 

the dangers of one material to another: 

- 46 CFR Category 

- 46 CFR Class 

- 46 CFR Paclwge Group 

- Marine Pollutant 

- NFPA Hazard Classifica~on 

- EPA Reportable Quantity 

- EPA Pollution Category 

- RCRA Waste NwnocT 
- EPA FWPCA List 

9. 	Physical and Chemical Propcrti~: These data 

are probably more valuable to a planner than 

to the first responder; they are boU, useful 

and very hard (0 get from other sourt."'eS. 

These include the roUowing: 

- Physical State at 15°C and I Him 

- Molecular Weight 

Boiling Point at I atl11 

- f rL'Czing Point 

- Cri~cal Temperature 

-	 Critical Pressure 

- Specific Gravity 

- Liquid Surface Tension 

- Liquid Water Interfacial Tension 

- Vapor (Gas) Spc'Cific Gmvity 

- Ratio of Spec ific HeaL' ofVapor (Gas) 

- Latent Heat of nporization 

- Heat ofCombustion 

- Heal of Decomposition 

- Heat of Solution 

- Heal of Polymerization 

- Heat of Fusion 

- Limiting Value 

- Reid Vapor Pressure 

The second page for each cargo contains 

tables for eight properties at various temperatures. 

Such data is useful both in planning a response and 

in the response itself. These properties are: 

• 	 Saturated Liquid Density 


Liquid Heat Capacity 


• 	 Liquid Thennal Conductivity 

• 	 Liquid V iscosity 

• 	 Solubility i.n Water 

Saturated Vapor PressillC 

Saturated Vapor Density 

• 	 Idc"l Cias Capacity 

The Electronic CHRIS 

The etc 'lronic version of CHRIS will be 

inter.lctivc. You will be able to call on specific data 

without haVing to go through the enlire sheet. 

FunhcmlOIC, data will be expressed in English and 

metric Un i[5, 50 that the user will not have to convert 

val ue'S. You will also be able to take a property and 

delennillc which chemi,·ats fit that property-for 

example. if you know tllal freezing poin~ the program 

will tell you which cargoes have that freezing poil1l . 

(jiven the size of this database, users may find this 

interactive version much easier to use. 

Adding CHRIS to tlle oast Guard's web s ite 

will make the dotn instantly avai lable to everyone in 
the world_ And if we discover an error, we will be 

able to corrccLit overnight. Additionally, as data 

thange-11.. 's 1..1Ul ~lI1d du chang~we can update 

entries immediate l. rnthcr than wa iting for the next 

edition. 

The Future 

In the Coast Guard 's spirit ofconlinuous 

improvement we inlend to keep CHRIS up to date 

and add neW cargoes as they enter the marine 

market. Please bring any problems, discrepancies, 

and errors to our attention by anyone of the 

follOwing methods: 

Mail: Commandant (G-MSQ.3) 

u.s. coast Guard Headquarters 

2100 2nd Second Street, SW 

W~gjoo. tx:, 20593 

Telephone: 202-267-1217 

Telefux: 202-2674570 

email: aschneider@comdLuscg.mil 

PROC££DINGS OF' TH~ MARIN£ SAF'~TY CDLJNCI~ - aCT.-a~C. , 99B/JAN.-MAR. 1999 PAG~ 7 

mailto:aschneider@comdLuscg.mil


The New and Improved 

International Maritime 

Dangerous Goods Code 


by LCDR John J. PIlmi<ell, USCG 

If you ship, transport, or regulate dangerous 

goods in the water mode, exciting changes in the 

international dangerous goods standards are on the 

horizon for you. Over the las t four years, a major 

project, spearheaded by the United States, has been 

underway to reformat the IMDG Code. TIus reformat­

ted Code, diftering from the ex.isting Code in both 

form and content, will not only be smaller, more 

ponable. cheaper, and easier to use, but will 

also allow shippers and carriers greater 

flexibility in the dangerous goods trade. 

This project is certainly one of the 

most ambitious undertaken by 

the Intemational Maritime 

Organization's (IMO) 

Subcommittee on 

Dangerous Goods, 

Solid Cargoes, 

and Contai.n­

ers (DSC) and 

has the 

potential to be 

one of the mos t 

sliccessful in facilitating 

international trade and 

improving compliance. 

liISTORY OF TIlE PROJECT 

As with all great ~(ories, this refor­

matting saga has an interesting beginning 

and, with a little luck, will have a successfu l 

conclusion. When the lMDG Code was introduced 

some 30 years ago, it was an impressive pliblica­

tion----<leemed exactly what the seafarer needed. One 

page per substance with much relevant infonnation 

about a chemical's appearance, its properties, and 

how to pack and stow it, plus a color diagram of the 

relevant hazard warning label. The duplieabon of 

infonnation in both the General Introduction and (he 

introductions to each class was thought to be no 

bad thmg. However, as parties distant from the ship­

port interface (shippers, forwa.rders, consolidators, 

etc.) mcreasmgly used the Code, it became apparent 

that changes in the fannat would be necessary. 

Based on mput from U.S. mdustry and enforcement 

officers, the Coast Guard submitted a discussion 

paper to the forty-fifth session of the Subcommit­

tee on the Carriage of Dangerous Goods' (CDG 

45) which posed questions abollt the future 

format of the IMDG Code. The basis of 

the discussion paper was that the 

pUJl)Ose of the lMDG Code 

wou ld be better served if it 

was smaller, cheaper 10 

buy and amend, easier 

to use, and more 

readily available 

to its users. 

Having been 

received 

favorably by CDG 

45, the sixty-third 

session of the Maritime 

Safety Corroni"ee (MSC 63) 

wluch was held m May 1994, 

added an agenda item for the 

reformanlng of the lMDG Code to 

CDG's work program. It gave clear 

gujdance to CDG that information valuable 

to the mariner should not be deleted from the 

reformatted Code. CDG, or MSC, could never have 

envisioned the complexity or amount of work thaI 

would be needed to bring this project to fruition. 

Although the seeds to refonnat the [MDG 

Code were sown m CDG and grew in DSC, they 
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received a great deal of additional 

nourishment from a munber of 

other international groups, most 

nOlably the Uniled Nalions (UN) 

Committee of Experts on the 

Transport of Dangerous Goods. 

This committee, \.vhich is com­

posed of 22 voting member 

countries_ provides leadership in 

halmonizing regulations on the 

transport of dangerous goods by 

developing an intemarionally 	 -­agreed upon regulatory frame­

work. llus framework manifests 

itself primarily as Ihe UN Recom­

mendations on the Transport of Dangerous Goods. 

For reasons of hannonization, the N Recommenda­

tions and the IMDG Code are inextricably linked in 

many ways, including periodicity of amendment, 

content, and with the compl etion of the refonnatting 

projel:t, fonn. This link is more akin to an endless 

"do loop" than a one way path - with the UN 

Committee of Experts taking both input from the 

modal regulations and itse lf serving as input to the 

modal regulations. 

In 1995, the UN Commitlee of Experts began 

work to refonnat the ex isting UN Recommendations 

into a "model rule". This was about the sa me time 

thaI DSC. Ihe UNfECE Working Party on the Trans­

POll of Dangerous Goods' and the RTD/ADR joint 

meeting' were beginning work to res tructure their 

respect'ive modal regulations. The bas ic premise of 

the "model rule" was to present a fundamental 

scheme of provisions (in form and (0 a lesser degree 

content) that would allow unifonn development of 

national and international regu lations governing (he 

various modes of transport-road, rai l, water, and 

air- yet remain flexible enough to 3L:commodate any 

specia l modal requirements that might have to be 

met. Although the initial structure of the model rule 

was based loosely on the existing lntemational Civ il 

Aviation Organization (lCAO) Technical Insmlclions 

forlhe Safe Transport of Dangerous Goods By Air, 

it ..vas modified in a number of ways based on input 

li'om international modal organizarions. In 1997 the 

I()h revised edi tion of the UN Recommendations of 

the Tran sport o t- Dangerous Goods was publi shed In 
the model rule fonmal. With this template in hand, 

DSC continued their work in earnest to complete the 

refonmatting projecl. 

Although ultimately the agreed upon stnlcture 

of the refonmaned Code was decided 10 closely 

parallel Ihat of the UN Recommendarions Model 

Rule, alternative fom1ats were i.nitially discussed by 

DSC. The Uniled Kingdom submined an infomlarion 

paper (0 DSC I (DSC l/ inf.IO) d,at outlined filture 

options regarding the srructure of the Code. Three 

options were discussed: 

I. 	 Retain the existing fonnat in spite of 

pressure from such obligations as agenda 

21 , chapter 19. initiative from the Rio 

Declamrion. 

2 	 Adopl an A4 bound volume fonmal Ihal is 

easy 10 produce, is cheap to buy and 

update, and wou ld probably enjoy a wider 

distribution than the existing fonnat 

3. 	 Adopt an A4 Blue Book as an IMOITMDG 

supplement to the UN Recommendations 

that would clearly identify marine consider­

ations and be even cheaper and more 

portable Ihan any olher oplion . 

Although the UK supported a s lim, s ingle­

volume Marine Supplement 10 the UN Recommenda­

(ions which contained essential infonnatl0n for the 
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marine transport of dangerous goods (Option J 
above), DSC decided that. inter alia due to the fact 

that the UN Recommendations clIll'ently ex ist as o nly 

a framework and not a complete set of requirements 

that a stand a lone format for the rcformatted Code 

would be adopted. 

As the work on the restructuring of the UN 

Recommendations was progressing quickly and a 

targct completion date o f 2000 was establ ished by 

MSC 65 for the reto rmatting projecl DSC I decided 

that dle IMDG Code refonnatting work should be 

given high plioriry by DSC 's Editorial and Technical 

(E&T) Group. As its name implies, the E&T Group, a 

standing work group of DSC, provides editorial and 

technica l ass istance to DSC as needed. Any member 

government or NGO is permitted to participate in the 

E&T Group's work 

THE PROCESS AND PLAYERS 

Initially the goal s of the re fonnat­
ting process were: 

Reduce the size of d,e Code from 4 volwnes 

tal 

Reduce the initial cost and cost ( in terms of 

time and money) of future updates 

Increase the user friendliness of the Code 

Harmonize the fanna t with that of other 

modal regu lations 

Change the content as little as possible 

Do not delete any information valuable to 

the mariner 

As the proj ect progressed, it became apparem 

that Pandora's Box had been opened. Not only 

would the existing text need to be realTanged, but 

also other work would need to be completed, either 

out of necessi ty or out of opporrunity. The creation 

of packing instnlctions for both non-bulk and 

intermediate bulk containers (IBC's) fall s into the 

fonner, and the hannonization and rationali zation of 

the port.lble tank provisions and updating of the 

C lass 7 requirements into the latter. To accomplish 

these major tasks. working groups were formed in a 

number of intemarional fora. Time constra ints and 

the nature of the work ha ve necessitated these 

groups to work both conclIJTentiy and consec uti vely. 
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The ITvIDG Code currently has over 130 

separate packing instructions. Many instructions 

have been added based more on immediate industry 

needs than consistency to the existing instructions 

of slmilar materials (same class and packing group 

with similar physical properties). To make the 

reformaned IMDG Code more inrernally consistent, 

rational, and concise, it became apparent that this 

number would need to be reduced considerably_ 

Based on LBe and non-bulk pacJUng instructions 

being developed for inclusion in the II I.h Edition of 

the UN Recommendations') and recognizing the rigors 

associated with the water mode transport of danger­

ous goods, the E&T group is developing new 

packing instructions for i.nclusion in the reformatted 

fMDG Code. This process has been a balancing act 

between concern for the safety of the mariner and 

compromise berween the many parties involved, best 

summed up as "Harmonization first~ safety above 

aU". 

Work in the area of portable tanks has two 

fronts - harmonization of the design criteria and 

rationalization of portable tank assignment criteria. 

As a number of different regional and modal require­

ments exist for design and construction of portable 

tanks (UN Recommendations, ITvIDG code, RID/ADR, 

and 49 CFR), vital 

work has been 

underway in both 

tl,e UN Committee 

of Experts and DSC 

to develop truly 

multimodal portable 

tanks. During 

infonnal workjng 

group discussions, 

the majority of 

delegates agreed 

that grandfathering 

provisions of old 

~lnks should be 

balanced to mini­

mize the impact on 

all phases of the 

shipping industry, 

including tank 

manufacturers, shippers, carners, and enforcement 

agencies. Although old "IMO type" tanks will be 

allowed to be constructed until 2003, a clear consen­

sus has yet to be reached for their eventual phase 

out. New UN portable tanks will be allowed in 

service as early as 2002. Similar to the work that is 

being done for non-bulk and IBC packing instruc­

tions, work is underway to rationalize the assignment 

of portable tank types according to a substance's 

class, packing group, and physical properties 

(toxicity, vapor pressure, physical state, flammability 

limits, etc.). Each tank type will be assigned a "T 

Code", which \-vill represent a specific combination of 

minimum test pressure, type of relief device, bottom 

openings allowed, and minimum shell thickness. 

Further, each dangerous good will be assigned a "T 

Code" and will only be allowed to be transported in 

tanks with a eOITesponding T-Code (T-Codes will be 

arranged in a hierarchy that allows tanks with a 

"higher" T-Code to be lIsed as well). 

With all the great work that is being done to 

rationalize and hannonize the portable tank require­

ments, do not be too hasty to toss out those familiar 

4 blue bi.nders with the IMO insignia on the spine. 

Besides probably having great sentimental value to 

you and your coworkers, they will be the only 
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nity to make changes to [he 

Class 7 requirements in the 

[MOG Code, a working group 

was formed by OSC to 

refonnat the existing text into 

the model rule fomlat, incor­

porate changes found in the 

updated !AEA regulations 

ST-I, develop a suitable 

fonnat for the dangerolls 

goods list Class 7 entries, and 

consider consequential 

amendments to the Emer­

gency Schedules (EmS) 

arising from the revised UN 

numbers in ST-1. Related to 

this effort is the work of the 

UN Committee of Experts, 

which is for the first time integrating the ST-I 

provisions into the LIN Recommendations mode l rule 

fonnm. Future objectives of the DSC Class 7 working 

group will include review of the lext conceming 

radioact ive matelials in the Code of Sate Practice for 

Solid Bulk Cargoes (BC Code) and the Medical First 

Aid Guide (MFAG). In light of the fact that IAEA 

will again be revising ST-I. the Class 7 working 

group will be \\,lorking cJo~L'ly with the UN Commirtee 

of Experts to consider how sllch revisions wi!! be 

incorporated into the rcfonnarted [ext. 

The E&T group has been ch:.Jrgcd wilh physi­

cally rean"3nging the ex is tir.g texl of the IMOG Code. 

which often has duplicati ve infomlation in a number 

of places. into (he model rule fonnat. This entai led 

source of the existing portable tank design and 

assignment requirements, as they will not be re­

printed in the reformatled [MOG Code. 

The existing Class 7 requirements, fOWld 

primarily in the Introduction to C lass 7, are based on 

the principles of the Intemational Atomic Energy 

Agency's (IAEA) Regulalions {or Ih e Sale TJ'alls­

port ofRadiaaclive AI/merial. J 985 edi tion (as 

amended in 1990). These requirements offer f,Ttlidance 

for shipowners and persons in the dangerous goods 

handling chain without the necess ity of directly 

consulting the IAEA regulations. Detai ls not consid­

ered to be of direct interest to water mode personnel 

arc omirted from the nvtDG Code. Recognizing that 

the refonnaning process was an excelle nt opportu-

Left Hand Pa£e 
I. 2. 3. 4. 

- I PSN Class Subsid-
No. or Oi\' iary 

Risk 

5. 
Packag­
ing 
Group 

6 
Special 
Provi-
Sions 

7. 
Limited 
Quant­
ities 

Packag in 
~ . 
In struct­
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9. 10. I II. 
Special In struct- Special 
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Tank 14. 15. 16. 17. 
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condensing approximately 3000 pages into 600 pages 

without deleting any information valuable to the 

n1aJiner or changing the intent of the exis ting 

requirements. As well as being a member of Ihe 

orchestra play ing l'I key role in the development of 

the refolmal1ed text. DSCs E&T group is also the 

conducror. ensuring that the many pieces of the 

puzzle called the IMDG Code refonl1at1ing project­

reformatting the existing IlvfDG Code text, hannoniz­

inglrationalizing the portable lanks requirements, 

updating the Class 7 requirements. and developing 

packing instnlctions -fit together in the end. 

Working untiringly with the E&T grollr has been the 

IMO secretariat, who have managed the mind 

numbing details associated w ith refonnat1ing a 

document as complex as the IJvIDG Code. 

REFORMATTING lliGHLlGHTS 

Similar in fonn to the lists found in the Hazard­

ous Materials Table (49 CFR 172. 10 I ) and tl,e UN 

Recommendations, the Dangerous Goods List will be 

the heart of the refonnaned fMDG Code. In effect. 

the Dangerous Goods List will replace the individua l 

dangerous goods schedules and rhe General Index. 

The table wi ll have 18 columns Ihal will be spread 

across 2 pages. A3 style. The column head in gs are 

as lis ted at the bono m of the previous page. 

Dangerous goods will be listed numerically in 

the Dangerous Goods List in order to main ta in (he 

same sequence of substances in all the working 

languages of IMO and also to harmonize with the 

UN Recommendarions model rule. The text of the 

"Stowage and Segregation", and "Observations and 

Propelties" columns will be spelled out in full 

sentences. Text that is presently included in the 

" Properties and Observations" that deals with 

cla$sification w ill be coded and placed in the 

"Special Provisions" colUinn. Packaging, IBe. and 

Tank instnlctions and special requirements will be 

coded. Chemical fonn ulae and other non-sarety 

related infomnation will be deleted. The "Subsidiary 

Risk"" column will include the marine polluta nt 

notation . if app licable. 
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An alphabelical index similar in form 10 thai of 

the UN Recommendations will be included in the 

reformatted lMDG Code 10 pennit finding a sub­

stance by narne. Each entty wi ll include the name of 

the substance, the corresponding UN number, and 

the marine pollutant notation (p, PP, or .) if appli­

cable. Proper shipping names and alternate proper 

shipping names will appear in all upper case le tters , 

synonyms (a ll of which will be relained from the 

existing General Index) will be in lower case letters 

with a reference UN number. Footnotes currently 

found in Ihe General Index wi ll appear as footnoles 

in the lndex of the reformatted texl. 

All of the marine pollutants will be listed in the 

index, including those that only present a hazard to 

the environment. Only those pesticides that are 

marine pollutants wi ll be retained in Ihe index.' In 

addition, each specific self-reacrive and organic 

peroxide formul ation and corresponding UN number 

will be listed in the index. Spec ific peroxide and self 

reactIve substance infonnation (concentration, 

diluem ()'pe A & B, water, control and emergency 

temperatures, elc.) will be compi led inlo 2 tables for 

inclusion in the reformatted [MDG Code. A reference 

in the generic organic peroxide and self-reactive 

entries in the Dangerous Goods List will direc( a user 

10 these tables. 

There are approximately 40 non-blLlk packing 

instructions, which in all cases allow maximwn 

flexibility to the shipper for packaging selection, 

planned for inclusion in the reformatted lMDG Code. 

The philosophy that allows such flexibility is s imilar 

to that which was used in developing the packing 

instructions in 49 CFR Part 173, Subpart E. Gone is 

the plethora of overly prescri ptive, sometimes 

enigmatic, lMDG Code packing ",structions found 

especially On the exisring schedule pages. The 

reformatted lMDG Code has two very generic, very 

broad packing instructions, one for liquids of class 3, 

6. 1 and 8, and one for solids of class 6.1 , 8 and Class 

4.1,4.2 and 5. 1 of packing groups II and ill. There is 

al so a very general packing instruction that w ill 

cover almost all of lhe compressed gases. These 

three instructions will cover over 65% of the danger­

ous goods currently in the IMDG Code. 

Similar in approach to the development of non­

bulk packing instnlctions, portable tank and !BC 

assignment criteria have been rationali zed. The new 

portabl e tank assignment crite ria wi ll be applied to all 

new ly classified dangerolls goods and to existing 

dangerOllS goods in new UN portable tanks. The 

existing or new rationalized criteria., whichever is less 

stringent, is to be lI sed for an existing substance to 

be shipped in an existing (IMO type) portable tank. 

The use of a tabular Dangerous Goods List 

coupled w ith the reduction of packing instructions 

from over 130 to approximately 40, will aUow the 

reformatted IMDG Code to be condensed to I soft 

bound, A3 format, voltone (",formation currently 

contained in the existing supplement to the I1v1DG 

Code wi ll most likely be included in a companion 

volume). The Code wi ll be published in its entire ty 

when amended, which will allow users to forgo the 

time-consuming, error-prone task of inserting and 

extracting amended pages. The new publication 

should be cheaper and mOre readily available to the 

front line people w ho need it most. 

The 3 divisions \-vi thin C lass 3, w hich are based 

solely on fiashpoint, have always been points of 

conrention when shipping dangerous goods by 

water. These div isions, which predate the adopti on 

of packing groups by the Uv1DG Code and UN 

Recommendations, have existed in the flVIDG Code 

since it was first publi shed . They were intended 

primarily to reflect the degree of hazard in terms of 

Oanunability and were used in the allocation of 

stowage category . With Ihe widespread use of 

packing groups, the ",formation conveyed by the 

divi sions has become redundant and leads to 

confusion when tra.nsporting dangerous goods 

multimodally. To fi.u1her align the reformatted code 

with existing classi fication schemes (lCAO, UN 

Recommendations, RID/ADR, 49 CFR, etc), these 3 

divis ions have been deleted. Packing group ass ign­

ment criteria remains unchanged. 

The lerminology used in the reformatted lMDG 

Code will be standardized with that used in Ihe UN 

Recommendations and other modal regulations. In 

particular, the IMDG Code is unique in its use of 
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packaging group (vice packing group) and division 

(vice class). Although no circumstances are known 

where this difference has caused other than minor 

problems over the years, the Code refonnatting 

presented a one time only opport\mity to hannonize 

w ith other transport regu lations in order to increase 

the c redibility of the Code for users involved in 

multimodal rransport. 

The final approval process for the project to 

reformat the Code is in sight. The E&T group will be 

working on the final draft of the Code until October 

1999. DSC S w ill approve the final draft version of 

the refonnaned IMDG Code at its meeting in febru­

ary 2000 and present it to its parent body, the 

Maritime Safety Comrninee, for approval in May 

2000. The final version should be available for public 

conswnption prior to January 200 I with entry into 

fo rce most likely to take place in January 2002 . 

DSC can step bo ldly into the 21" century, 

confident that the Refonnaned IMDG Code will meet 

the needs of the ever more competitive, ever more 

complex dangerous goods transportation industry. 

The "New and lmproved" IMDG Code, though 

certain to have some initial growing pains, will serve 

as an example of international cooperation. 

LCDR Plwlketr is a 1987 graduate of the Coast 

Guard Academy. He graduated from the Johns 

Hopkins University in 1995 with a M. S. in Chemical 

Engi neering and currently serves on the U. S. 

delegations to both the fMO Subconunittee On 

Dangerous Goods, Solid Cargoes and Containers and 

the UN Conunittee of Experts on the Tr'dllsport of 

Dangerous Goods. 

FOOTNOTES: 

'The present DSC is tl,e amalgam of the old 

COG and BC subcommittees. DSC I was held in 

February 1996. 

~The UN Economic Commission for Europe 

(UNIECE) is a body of the UN witl, the aim to 

further harmonize policies, nonns, and practices 

among the countries of Europe and to 

strengthen thei.r integration and cooperation. 

The UNIECE Working Party on the Transport 

of Dangerous Goods (\VP.IS) is a subsidiary 

body o f the general assembly of VNIECE. 

'TIle RID Safety Committee and WP.IS adminis­

ter the European Agreements goveming the 

Regulations Conceming the International 

Transport of Dangerous Goods by Rail (RID) 

and Road (ADR), respectively. They meet 

jointly twice a year in a continuing effort to 

hannonize the provisions of the rwo agree­

ments. The objecti ve is to provide the neces­

sary consistency berween highway and rail 

transport and promote internationa l hannoniza­

tion. RSPA represents the U.S. at these 

meetings where the U.S. has full vot i.ng status. 

"'The most recent packing instructions proposal 

(0 the UN Subcomminee of ExpertS is a joint 

submission by the US and UK. Based On this 

document and discussions of a UN working 

group held in September 1998, the US/UK 

brought forth a document to the E&T group 

meeting in September 1998 for final disposition. 

' Similar to Arndt 29 to the JMDG Code, a 

complete listing of non-marine po llutant 

pesticides is not included in the re fonnatted 

IMDG Code. Pesticide da~" can be obtained 

from the most current edition of the WHO 

Recommended Classification ofPesticides by 

Hazard and Guidelines for Class~"ficalion. 
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Marine Chemists: Over 75 Years of 

Ensuring Confined Spaces on Vessels 


are Safe for Entry and Safe for Hotwork 

by L T Emile R. Benard, USCG and COR Kevin S. 
Cook USCG 

What is a Marine Chemist? 

A Marine Chem ist is a highly trained profes­
sional, cenified by the Natiollal Fire Protection 
Associmion (NFPA), who is respons ible for person­
ally detennining thai confined spaces are sa fe for 
enrry and hotwork on vesse ls, prior to the issuance 
ofa Maline Chemist certificate. It is the responsibil­
ity of the Marine Chemist to recOkrnize, evaluate and 
control the haza rds associ<lted with these spaces. so 
that shipyard constnlction a nd repair activities can 
be completed safely. 

The U.s. Coast GuaJ'd (USCG) and the Occupa­
tional Salety and Health Administra tion (OSHA) both 
require that a Certificate issued by a Marine Chemist 
be obtained prior to conducting hotwork in certain 
spaces aboard marine vessels. The Marine Chemists 
are also able to perfonn . by virtue of thei r trdining, 
similar evaluations on lands ide liquid s torage tanks, 
where an unsafe e nvironment ex ists that might 
contain residue:; o f nammable or combustible 
products. There are currently just fewer than 100 
ceni fled Marine C hemists located around the United 
States. They are listed by geographical area in the 
""Marine Chemist Dire<.:tory." The dire<.:lory is a 
cwren! listing of all Cenified Marine Chemists, 
published ann ually by the NFPA. 

Origin of the Marine Chemist Profession 

The Uni ted States began transp0l1ing la rge 
quantities of flammable materia ls as cargo during 
World War l. TIle increase in Ilammablc cargoes 
resulted in a corresponding increase in ex plosions on 
vessels under repai r. This led to the NFPA forming a 
marine comminee in 1916 to draft an initial standard 
for shipyard fire safety. The committee published 
Appendix A of the NFPA Marine Regulations in 
1922 . This was the predecessor of the present NFPA 
Standard 306, Srandard{or /he Con/rol o{Cas 
Hazards on Vessels. 

In September 1922, the first 2S Marine Chemists 
were cenitied by the American Bureau of Shipping. 
This initial certification was relativel y infonnal by 

today's standards. In 1947 the NFPA adopted the 
Standard for t.he '"Con(rol a/Gas Hazards on 
Vessels," NFPA Standard 306. In 1963 it also became 
the responsibility o f the NF PA to eel1i fY and 
supervise the l'vlarine Chemist. 

The Marine Chemist 
Qualification Board (MCQB) 

The NFPA f0n11ed the Marine Chemist Qualifi­
cation Board whose main purpose was to upgrade 
the requirements for Ceni tica rio n_ Recerti fication, and 
Training o f Marine Chemists. The Board is composed 
of representati ves of the foll owing groups or 
agenc ies: 

The Tank Ship Operators 

The Shipyards 

The MGlline Chemist Associa tion, Inc. 

The l'vlarine Insurance Industry 

A Practicing Manne Chemist 

Membership is also be available to: 

U. S. Coast Guard 

U. S. Navy 

OSHA 

Following a 1975 explosion, whi(.;h claimed four 
li ves, aboa rd the barge B-924 in Greenville, MS, the 
Coast G uard joined the MCQ8. and began ac tively 
participating in l:erti flcat ion procedures . Shortly 
thereafter, rhe board was granted the authority to 
investigale potential ac t.s of noncom pliance with 
NFPA 306 provisions. a.nd to sLlspend or revoke the 
certificat ion of Marine Chem ists based upon findings 
of fonnal proceedi ngs. 

The Boa rd currently meers three times a year to 
review inc idents that have occurred. conduct 
interv iews of candidate's for cel1iflcation. rev iew and 
update training and qualification procedures. and 
conduct hea rings. 
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Certification of Marine Chemists 

The NFPA has managed the cert ification 
program for Marine ChemisLs smce 1963. In 1982. the 
MCQB developed a comprehensive training cunicu­
!tun for prospective Marine C hemists, known as the 
Rules lor Ccrtific({fion and Recerlification qj" 
ArJarine Chemisfs or the "Rules." The Rules require 
that all Marine Chemists have a bachelor 's degree 
and have completed college level courses in inor­
ganic chemisrry. organic chemisny. analytic<l l 
chemisoy, and industrial hygiene sampling. Marine 
Chemists a lso must ha ve a minimum of three )'1!ar5 

expelience including tLrne in a laboratory and in the 
marine indusny in shipyards. as licensed maliners o r 
in the Navy or Coast G uard . 

Mari.ne Chemists must complete a rigorous 
training curriculum cons isting of 18 training modules 
including topics such as fire chemisny. 
shipyard safety, marine vessel design, 
nomenclature, tank cleaning and gas-
freeing tedmiques, properties o f 
hazardous marine cargoe~. fi eld sam­
pling instrumentation and marine 
indusrrial hygiene. The modules includl! 
practical applications and each module 
includes a \vritten nnal exam. 

They must also complete a -
minimum of 300 ho= of field inspec­
tions under thl! supervi sion of at least 
t.hree certified Marine Chemists. This 
enables trainees to observe the prac­
tices of different Mari ne Chemists Hnd 
to gain practica l inspect ion experience 
on a variety of v('ssel classes and cargo 
types. 

After completing all of the above 
requirements the candidate must pass a 
written certification exam which inc ludes 
questions from the candidate's technical 
education as well as questions on 
NFPA 306, Coast Guard and OSHA 
regu lations. and industTial hygie ne 
practices. The final ste p in the qualiflca­
rion is an ordl interview wilh thl! MCQB 
which may ask any questions re levant 
10 the candidate's tTa ining and may 
pose scenarios for the candidate to wa lk 
through. including the writing of Marine 
Chemist certificates. 

Despite the rigors of the tT'd ining 
and the very high s tandards or the 
Marine Chemist profession. incidents do 

occur. \.vhich can be attributed to lapses in practice 
"neVor judgement. The MCQB is then faced with the 
difficult jobs of assess ing an individual Marine 
C he mi st's culpability and deciding whether or not 
di sc iplinary action is necessary. Actions ranging 
from written admonitions to suspending or revoking 
a rvrarine Chemis t's certification are possible. 
Typically. the MCQB receives only a few (three or 
less) comp la ints of lapses in M3Iine Chemists' 
perfonllance each year. In cases where a hearing 
bears out that a Marine Chemist has violated the 
"Rules:' the M CQB takes appropriate action. During 
recent years, serious v iolations have most often 
been met w ith 30-90 day suspensions and mandatory 
retraining on matters related to the lapse which 
o rig i.nall y called the Marine Chemist's pmctice and/or 
judgement into question . 

Marille chemists a lld slllp.l'UJ"d competelll pCJ"!.'OI1J. condUef 

COlJlllllfOUS lesling oII·e.uel spaces to eliminate alld C01ll1"01 

pOft'lIfial conjinedspace Ita: aJ"ds. 
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The Marine Chemist Association 

The Marine Chemist Association, Inc. is an 
independent professional organization composed of 
Marine Chemists certified by the NFPA. [t had il, 
origin in May 1938, as the Marine Chemists' subsec­
tion of the NFPA Marine Section. Upon tennination 
of the Marine Section in 1948, the present Associa­
tion was organized for the following pw-poses: 

To promote the science of and improve 
methods of, evaluating and eliminating health, fire 
and explosion hazards in marine and associated 
industries 

To obtain and circulate infonnation concerning 
these hazards and other infonnation regarding the 
professional and ethical activities of its members 

To enhance the general welfare of its members 
by promoting a closer relationship with all concerned 
industry and regulatory bodies 

Representatives of the Association take an 
active part in the work of the NFPA Technical 
Ccmmiltee on Gas Ha7-'lfds, tl,e Marine Chemist 
Qualification Board, and the Marine Field Service 
Advisory Comminee. The Association also provides 
educational seminars, infonnational bulletins, and 

personafly illspec! spaces !h~.., 

lest alld cert~l\'. 

Association newsletters to promote professional 
advancement. 

NFPA's Marine Field service 

The NI'"PA Marine Field service was estab­
lished in 1963 to provide administrative support and 
legal assistance to the Technical Committee on Gas 
Hazards and the MCQB. The field service also 
maintains all records of activities by both groups. 
The field service helps the rvlarine Chemist Associa­
tion, Inc., to achieve its first basic goal. "to promote 
the science of, and improve methods of evaluating 
and eliminating health, fire and explosion hazards in 
marine and associated industries." It also conducts 
"competent person" training for shipyard employees, 
and Coast Guard marine inspection and Navy 
personnel. 

NFPA 306, Standard for the 
Control of Gas Hazards on Vessels 

The PWl'ose of NFPA 306 is to provide the 
minimum requirements and conditions for use in 
detennining whether a space is safe for entry or 
hotwork. More specifically, it is the standard that 
provides the minimum requirements for the issuance 
of Marine Chemist's certificates and the conditions 
required to maintain the certificates. 
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Updates or changes to NFPA 306 are canied 
out by the Technical Committee on Gas Hazards w ith 
representatives iTem industry, governmental agen­
cjes, the Marine Chemjst Associati on, and other 
expel1S who have special expertise in the scope of 
the standard. The most recent update to NFPA 306 
was in 1997; the changes added a new safety 
designation and expanded the inspection of vesse l 
piping systems. A fonn for subminlng proposals to 
the standard is included in the back of the docu­
ment. The standard is updated on a three-year cycle. 

Marine Chemists and the 
U.S. Coast Guard 

The interaction between the USCG and Marine 
Chemists goes well beyond the requ irements for 
obtaiJling a Marine Chemist certificate prior to 
conducting hot\vork in certain spaces aboard 
vessels. Coast Guard policy requi res a valid Mari ne 
C hemist certificate prior to Coast Guard marine 
inspectors ente ring spaces that may pose a heal th 
risk. The spaces requiring a Marine Chemist 's 
certificate prior to entry by Coast Guard personnel 
may exceed the nonnal scope of spaces that would 
typically be certified by a Marine Chemist for 
shipyard activities. For instance, the Coast Guard 
requires a Marine Chemist to certify pump rooms on 
tank vessels carrying Subchapter "0" or "0" 

spaces 10 eliminate and confro/ pOlemial cONfined rpnce Iw 'Z.n a /s. 

cargoes. This policy stems from OSHA reqlllrements 
for an '"Employer" to recognize. evaluate and control 
workplace hw..a.rds, as well as more specific require­
ments related to confined space entry . 

Marine Chemists provide a way for the Coast 
Guard to ensure, as an "Employer," that spaces 
containing potentially hazardous atmospheres are 
sa fe for entry by Coast Guard persormel. This is 
necessary due to the varying workplaces (shipyards. 
vessels, etc.) that Coast Guard marine j,nspectors 
work in on a daily basis and the lack of conlTol the 
Coast Guard has as an "Employer" over these 
workplaces. Marine Chemists, tlle refore, playa 
significant ro le in ensuring the safety ofCoas( Guard 
personnel. 

As mentioned previously the Coast G uard, 
specificaUy Commandant G-MSO-3, is a member on 
the MCQB, and as suc h plays a significant ro le in 
the certification and recertification of Manne C hem­
ists. The Coast Guard representative, as well as other 
governmen t agencies serve as non-voting members . 
Corrunander Robert Corbin presently serves as the 
primary member of the MCQB. Lieutenant Emi le 
Benard serves as the aitemate to the MCQB and a lso 
represents the Coast Guard on the NFPA Technical 
Committee for Gas Hazards. 
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Forecasting Standard View: 

A MaritiIlle Industry Risl~ Analysis Tool 

and the N ationallInternational MaritiIne 


Safety Incident Reporting SysteIll 


by LC DR Scott Ferguson, USCG 

A management goal of the U.S. Coast Guard 
and many members of industry is to develop risk 
management tools to help allocate scarce resources 
and reduce risk exposUIe within the maritime commu­

nity. Another goal is (0 capture infomlation o n 
unsa fe occu.rrences, hazardous situations, and non­
confonmities regarding safety incidents and the 
con-ective actions that were taken to avert marine 

casualries. This paper will explore two risk manage­
ment initiatives, and how they may be used individu­

ally and in hanmony to help measure the effective­
ness of the U.S. Coast Guard's and industry 's 
sa fety/prevention programs and foster a safer more 
efficient maritime commWlity. TIle ultimate goal of 
these injtiatives is to provide an interactive instru­

ment to prevent a cataslTophic event with a large 
discharge of oil or major loss of life. 

Initiative #1: Forecasting 
Standard View 

The concept of the forecastin g standard view 
involves the building and use of multivariate regres­
sion models and the use of hypothesi s testing and 
probabilistic statistical tools to forecas t risk within 
industry and measure the effectiveness of the U.S . 
Coast Guard's and industry's resources in executing 
their safety/prevention programs. It will allow the 
U.S . Coast Guard and industry to leap ahead of 
causal events allowing data to be used as a weapon 
to save lives, property, protect the environment, and 
reduce operational and response costs. 

The development and deployment of risk-based 
tools and technologies would be used to focu s 
Coast Guard and industry resources on high-risk 
areas within the maritime conununity. The idea is to 
use these tools to truly identi fy the maritime 

community's safety vulnerabilities and weaknesses, 
and to measure the effectiveness of its safety/ 
prevention programs by using a combination of 
mission or operation spec ific multi varia te regression 
models. hypothes is testing. and actual incident data 
collected through the nationaViniemalionai maritinle 
safety incident reponing syslem (subject of Initiative 
#2). Through these me thods proactive s te ps can be 
taken to mitigate casual events before they become 
major problems. The forecasting standard view 
project is the next generation fonn of what the Coast 
Guard calls the standard view (i .e. , contains quantita­
tive annualized marine safety ac tivity data). Today, 
the U.S. Coast Guard uses the standard view as one 
of its tools to assess mission perfonnance and to do 
risk identification in combination with other tools 
such as the Spill Planning. Exercise and Response 
System (SPEARS). The SPEARS system is used for 
oil spill and chemical release risk identiticarion. The 
forecasting standard view is envis ioned to be an 
automated tool/syste m that a ll levels of U.S. Coast 
Guard management and industry can use in conjunc­
tion with infonnation collected by the national! 
international maritime safety incident reporting 
system to assess not only qualitatively identified 
risks, but to quantitatively assess mission/opera­
tional effectiveness and ri sk trends. ft will allow the 
maririme community to identify budding safety , 
vulnerabilities before they lead to marine casualties 
and its subsequent negative impact on fiscal and 
physical aspects of the industry and the marine 
environment. 

The following steps wi ll tum the forecasting 
standard view concept into a user-fiie ndl y product: 

S\ejLl: Work directly wi th the Coast Guard's 
marine safety, operational, and industry's program 
managers to identify key prevention and safety 
measures. Use these measures, the slTategic goals of 
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the FY 1999 U.S. Coast Guard Performance Plan, and 
the goals of 1998 G-M Perfonnance Plan for Marine 
Safety and Envirormlental Protection to start the 

process. 

Sl~: Use the measurement areas discovered 
in "Step I " to gather source population information 

to be used as the basis for denom inator data. 

Denominator data in this sense means the capture of 
exposure population infonnation that can be used to 
form the baseJines and sample population pools 
needed to enable random sampling and the employ­
ment o f statis tical tools/models designed spec ifically 

for risk assessment. The Coast Guard 's currelll 

database(s) (e.g., Marine Safety Management System 
(MSMS), Marine Safety Infonnation System (MSrS), 
and Spill Plann.ing, Exercise and Response System 
(SPEARS» , for tlle most part, provide good nwnera­
tor data for risk identification purposes (e.g., casu­
a lty and pollution incident data) that describes what 
went wrong in an event. What the U.S. Coast Guard 
and industry do not have, and what we need to truly 

measure/improve our safety effectiveness is denom.i­
nator data based on the ident ified measurements 

described in "Step I ." Some possible sources of 
denominalor data may include in combination 

databases maintained by the U.S. Anny Corp of 
Engineers, Bureau of Labor Sta tistics. American 

Bureau of Shipping, Lloyds of l<lndon, Det Norske 
Veritas, and aspects of the Coast Guard's own 
MSMS relariona l database system to name a few. 

Sl,ep,,}: Based on the guiding input in "Step 
I "and the baselines developed in "Step 2", generate 
multi variate regression modeJs focused on the 

variables in the following function equation for each 

goal described below: S = f(Oi, Ri, Wi, Qi, Fi, Vi, Ei)' 
(sec endnotes and references for an explanation o f 

the fUnction equation variables and their relation­

ship). Using this expanding function eq uation, the 

corresponding regression model must take into 

account the m ix of industry 's operational and 

prevention activities and the Coast Guard's opera­

tional and prevention activities that may contribute 

to the accomplishment or non-accomplishment of the 

identified measurement areas andlor the U.S. Coast 
Guard's performance goals. The models should also 
include environmental factors such as the economy 

and its impact on maritime related traffic. the impact 

of intermodalism, port acrivities (pricing, depth of 

water, dock space, traffic and cargo throughput. 

labor characteristics, etc.) etc . The goa ls and 
measurements the expanding nlllction equat ion and 

related regress ion models should at a minimum 

address the following U.s . Coast Guard performance 
and G-M perfonnance plan goals: 

Gili1LS.L Save at least 92% o f mariners in 
imminent danger (Baseline: FY93 9 1.9% (4,689 
saved); M easure: Li ves saved/( Ii ves saved + li ves 

lost after Coast Guard notiflcarion» , 

GrutLS2: Save at least 75% of property in 
imminent danger as a result o f maritime accidents 

(Baseline: FY93 74.2% ($908 milljon saved); Measure: 
Value of property loss preventedl(property loss 
prevented + val ue of property lost). 

GQaLSl Red uce the nwnber and severity of 
injuries due to maritime accidents by 5% (Baseline: 

FY93 baseline of245 injuries/ IOO,OOO workers; 
Measure: Nwnber of high-ri sk injuries/ l 00,000 
workers (interim measure. recreational boaters to be 

included». 

G.ooL'i4/MSS-2; Reduce tl le risk of major loss 
of life on passenger vessel by 20% over five years 

(Baseline: FY93 baseline of 38 casualriesl l ,ooo 
vessels; Measure: number of high-risk vessel 

casualries (fire. capsizlng, fl Ood ing, collis ion, s inking, 
groundlng) per 1,000 passenger vessels). 

GooLS5.: Reduce recreationa l boating fata liries 
by 10% (Baseline: FY93 baseline of 800 mta lities; 
Measure: number of fatalities (denominator of hours 

of exposure needs to be developed). 

Goal S6/MSSol; Reduce worker/crewmember 
fatalities and injuries on U.S. commercia l vessels 200/0 

over fi ve years (Baseline: FY93 baseline of 52 
fataliticsl lOO,ooo workers: Measure: fata lities per 
JOO,ooo workers). 

G.oolMSSo.Ut Reduce crewmember deaths and 
injuries on U .S. flag lnspected vessels (M easure: 

fatalities per 100,000 workers). 

Goal MSS-I b' Reduce crewmember deaths and 
injuries on U.S. flag uniJlSpected vessels (Primary 
measure: fataliries per 100,000 workers; Secondaty 
measures: fatalities per 100,000 workers diS'lggne-
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gated by industry (e.g., towing and fi shing). 

Goal P IIME['-I: Reduce ~le amount of oil 
discharged into U.S. waters from maritime sources by 
20010 (Baseline: FY93 baseline of 7.76 gals spilled! 
million gallons srupped; Primary measure: gallons 
spilled per million gallons shipped; Secondary 

measure: number of spills over 10,000 gallons per 
billion tons of oil shipped). 

G.oaLMEP,2.; Reduce the amount of chemicals 
entering the environment from maritime transporta­
tion sources by ensuring a release rate which is 
below the annual average of the period 1993-97 

(Primary measure: pounds of chemicals released from 
maritime sources per million pounds of chemicals 
shipped; Secondary measures: national variance from 
1993-1997 annual average release rate) 

GoaLr2lMI' P-'· Reduoe the discharge of 
plastics/garbage into the water from maritime sources 
by 20% over five years (Baseline: FY93 baseline of 
101 items/mile of shoreline cleaned; Measure: number 
of marine debris items recovered per mile of shoreline 
cleaned). 

GQalMEP-4: Reduoe the voltune ofuntTeated 
fore ign coastal ballast water discharged from vessels 
into the U.S. exclusive econom.ic zone (Measw-e: the 
total volume of foreign ball ast water discharged 
minus the volume of discharged foreign ballast water 
that has: been tremed: been exchanged with open 
ocean water; or originated in the open -ocean 

(outside of the EEZ and in depth greater than 500 
meters). 

Goal£l, Reduce the total number of major and 
medium oil spi lls by 50% (Baseline: FY93 baseline of 
17 gallons spilledlbillion tons shipped; Measure: 

number of spills (over 10,000 gallons per billion tOns 
shipped). 

GoaLM; Increase the removal (volume) of 
spilled oil by 10010 (Baseline: FY93 baseline of 55% 
removed; Measure: gallons removed as a % of total 

gallons spilled). 

G.oal!lil E£:'5; Reduce the consequence of 
pollution incidents (Measures: under development; 
Coast Guard wlit preparedness ("P rating"); re­

sponse evaluation scores for spills of grea ter than or 
equal to 1,000 gallons), 

G.oal.E5., Improve fi sh and other living marine 
resource stocks by increasing compliance with 
federal regulations from ~,e FY96 baseline of 95% 
(Measure: observe rate of compliance with federal 
fi shelies regulations). 

GQ'l1 P6: Reduce the loss of threatened or 
endangered species lTom fishi.ng from the FY96 
baseline of 0.9% fatality rate (Measure: fawliry rate 
for Kemp-Ridley turtle (interim measure - more 
species, such as the right whale. to be included) . 

Gl:laLMJ; Reduce identified sources of delay to 
commercial mariners from FY 96 baseline (Measure: 
prioritize profile of waterway de lay sources identified 

by commercial milliners). 

Goal M2_: Reduce identified impedimenlS to 
recreational boater enj oyment (unmarked obstacles, 
vesse l wakes, excessive vessel speed, etc.) from 
EY2.Qbass:liru: (Measw,,: prioritize prot;le of water­

ways issues ident ified by recreational boaters as 
impedimenlS to fiJlI enjoyment of the water). 

Goal Cl· Reduce the flow of illegal drugs by 

denying maritime smuggling ro utes as part of the 
interagency effort to impact the national demand 
level. By FY2002 reduce the smuggler success rate 
from FY95 baseline ani% to 38%. By FY2007, 
further reduce the smuggler success rate to 100/0 
(Measure: Smuggler success rate = amount entering 
U.S. via noncommercial maritime sourcesipoten t-ial 
lUldeterred flow bound via noncommercial marifime 

sources. Based on data in the FEB 97 "Inrerngency 
Assessment of Cocaine Flows:' reduction to 38%) 
smuggler success rate begins to impact the supply 
of cocaine transported by noncommercial maritime 
routes to a proportiona l leve l below the national 
demand level). 

GoaLC2: Hold the fl ow of undocumented 
migrants entering the U.S. via malitime routes to no 
more than 13% of entry anempts (Baseline: FY95 
250/0 migrant success rate; l'vIeasLLre: migrant Sllccess 
rate = munber of migrants enreling U.S. via maritime 

sources I nwnber bound for U.S . via maritime 
sources). 
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GQal C3; Reduce illegal encroachment of the 
200 mile U.S. Exclusive Econon-uc Zone by foreign 
fishing v~ssels lIsing the FY96 baseline of 213 

encroachments (Measure: munber of encroachmenls). 

Goal N \. Achieve and sustain a military 

readiness rate of "cr for CG units as required by 
DOD (Baseline: FY96 100% of units at C2; Measure: 

average SORTS (Status of Readiness and Training 
System) rating for CG Port Security Units required by 
OOD(CI is d,e highest rating, C5 lowest). Interim 
measure - more units to be included). 

Goal N2· Provide core competencies (Maritime 

Interception Operations, Deployed POrl Operations. 

and Environmental Defense) as requested or cur­

rently planned by erNC or DOS 100% of the time 
(Baseline: FY95 100"/0 of requests; Measure: number 
of operations/number of requests). 

GualliJ: Achieve and susta in overall capabiliry 
to respond to Commander in Chief operating plan 

requirements for major d,eater war (MTW) and small 
sca le contingencies (SSC) (Baseline: FY97 to be 
developed; Measure: profile of issues and concerns 

relating to CG capability requirements). 

Goal N4; Protect and support 62% (8 of 13) of 
Seaports of Debarkation (SPOO) during MTW and 
SSC by FY2002 (Baseline: FY96 23% (3 of 13) of 
SPOOs; Measure: number ofSPODs can CG protect! 
number of SPOOs CG required to protect). 

Goal MMS-1; Eliminate substandard foreign 
flag commercial vessels from U.S. wmers (Measure: 

number of deten~ons per 1.000 vessels). 

Gool MSS-4' Reduce risk ITom telTDrism 10 U.S. 
passengers (at both loreign and domestic ports) and 
designated waterfront facilities (Primary measw-e: 
national variance from Coast Guard unj( S rating 

(Seclinty preparedness) ofS-3 (under development); 
Secondary measure; national mean of risk ratings for 

designated waterfront facilities and passenger 

tenninals (under development). 

Gool WWM-~: Reduce the number of colli­
sions, allisions, and groundings by 10%) over 5 years 

(Primary measure: number of collisions, alJisions, and 
grouJ1dings per 10,000 vessel transits (exdude those 

nOI preventable/addressable by WW"iv1 measurl...'s: 

Secondary measure: munber of Vessel Traffic Service 
(VTS) interventions in which VTS watchstanders 
brought potentia lly dangerous developing scenarios 

to the anent ion of th e appropriate party and no 

adverse incident occurred). 

Goal~: Reduce the number of tank 
vessel groundings and collisions resulting from 

inadequate passage or port transit planning (Mea­
sure: number of lank vessel groundings, allisions 

and collisions per 1,000 transits in which inadequate 

passage or port transit planning is identified as a 

causal or contributing factor). 

C&aL~M-3: Reduce the nunlber of aneVor 
impact of impediments to ports and waterways 

accessibility and effic iency (Measure: internal and 

extemall.:ustomerlstakeholder satisfaction sillVeys 

(to be developed)). 

Gll~'\1'\1A; Reduce adverse impacts of 
breaches of securi ty and vulnerabili ty of the ports 
and waterways system. 

SJ.epsA..aruL:i: Use the population data de­
scribed in "Step 2" (living data because it will be 
updated at th e source, e.g., quarterly upload to our 

own MSMS database, U.S. Army Corp of Engineers 
database updates) to do random sampli.ng and 

st.:'1tistical inferences through hypothesis testing. The 

focus of this tes ting sh ould be based on the pro­
gram measures and the U.s. Coast Guard perfor­
mance goals identi fied in "Step \." Then the na­

lional/intemational maritime safety incident reporting 

system (envisioned to include a tri-fold database 

system, i.e. , marine casualty data reported per 46 

CFR 4 .05-1 0, hazardous condi~ons reported per 33 
CFR 160.203 and 160.2 15, and near-casualtylhazard­
ous situation data) to help validate the results of th e 

hypothesis testing with knOvVl1 or real-time maritime 

communi ty safety vulnerabi lities and weaknesses. 

The statistical tool(s), i.e., regression models and 
hypothesis testing, coupled wi th the actual occur­

rence data, i.e., national/international maritime safety 

incident reporting system, will identify industry 

danger trends and provide a system to help validate 

the observations. Plugging actual data and statisti­

cally va lid (high confidence level) inferences into the 
multivariate regression models will allow us to see 
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how these trends impact the events the U.S Coast 

Guard and industry are trying to prevent and how 
well the said goals are being met. The power of this 

program is that the maritime conunWl.ity may use it to 
make educated mid-course corrections to resources, 

operations, and safety programs fostering anainmenr 

of strategic safety goals. 

S_le..p--.6: Automate the process focusing on the 
end-llser. These tools and their interface must be 

end-user friendly. They must be easy to use and 
understand. I f they are not, they will not be used 

and a great safety, cost savings, and risk manage­
ment opportun.ity will be lost. This is a very impor­
tant step in the process. Without end-user buy-in all 

is lost. 

St.e_p~ Another essential aspect of the process 

is havmg a strong commWl.ications network or 
distribution system that gets the word our to the 

U.S. Coast Guard field units and the particular 
segment of the industry that is impacted by the 
trends identified by the regression models, hypoth­

esis tests, and the national/international maritime 

safety i.ncident reporting system risk management 
triad. 

It is my belief that the development of these 
tools and their use in unison would revolutionize the 

way the U.S. Coast Guard and the conunercial 
maritime conununity do business. It would allow us, 

for the flfSt time, to truly measure the effects of the 

Coast Guard's safety/prevention programs and 
industry's operational and safety policies. By 

providing the maritime conunWlity with the re.11 time 
capability to identity negative safety trends, we will 

have an Wlprecedented opportunity to use infonna­
tion systems to read "danger ahead" signals and 

proactively intervene to mitigate events that could 
threaten lives, property, and the environment. This 

"nip the problem in the buel" approach, keyed to 
preventing h3.7..ards to public and private safety and 

the environment, fully supports most, if not all, of 
the U.S. Coast Guard's strategic goals and industry's 

efforts to meet the International Safety Management 
Code (ISM) for d,e Safe Operation of Ships and for 

Pollution Prevention. Since deployed resoW"ces will 

be more focused on high-risk areas in marine safety 
and environmental protection, it promotes cost 
effective industry and Coast Guard operations. The 

maritime commWlity will have a better w1derstanding 
where their resources, safety, and training dollars 

should go. Efforts expended in these "ounce of 
prevention" measures are much less resource 

intensive and costly than those employed in "pound 
of cure" responses to combat major marine safety 

contingencies and pollution events for both the 

private and public sectors of the mariti.me commu­
nity. 

Initiative #2: Nationalllntemational Maritime 
Safety Incident Reporting System 

From the inception of the marine safety 
program, the U.S. Coast Guard has investigated 
casualty events, which resulted in the loss of life, 

property, and/or damage to the envirorunent. The 
results of these investigations have been lIsed to 

improve design, constructlon, and operations of 
merchant vessels. VYhile this infonnation has been 

very useful, there are many more Wlsafe occurrences 
that involve near-casualties (near-misses), e.g., near 

collision SihJations, near pollution events, etc., and 
related precursor events (hazardous situations), e.g., 

equipment maintenance/failures, commlmication 

problems, crew fatigue, poor procedures, human 
factors problems, etc., that, but for some corrective 
action in the chain of events, did not result in the ( 
occurrence of an accident or casualty. These non­

accidents and/or unsafe occurrences are an untapped 
source of dat.a that serve as leading indicators on 
the level of safety within the maritime community. 

Such dat.a can provide the real time infonnation 
needed to prevent accidents before they happen. 

This system would receive, analyze, and 

disseminate infonnation about Wlsafe occurrences. 
Participation would be voluntary and reports gener­

ated for distribution would be non-attribution based. 
The intent of this system is to capture, analyze, and 

distribute causal infonnation and lessons-Ieamed on 

unsafe occurrences and corrective actions taken at 
, 

various point.s in the chain of events that prevented 
an accident by highlighting lessons-learned rather 

than culpability. 

111e Maritime Administrntion and the U.S. 

Coast Guard have signed a Memorandwn of Agree­
ment to work together with industry to develop and 

implement an i.ndustry led safety incident reporting 
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system. The system is to serve the interests of the 

U.S. public and maririme stakeholders by idenrityiog 
safety problems and fa cilitating appropriate preven­
tive actions. The Coast Guard would be an end-user 
of ,he de-identified infonna,ion that could be 

available through the system and would use the data 

'0 help valida'e 'he hypothesis teSlS described 
within the foreca sting slandard v iew project and 
direct resources to help indushy counter operational 
system vulnerabilities and weaknesses. 

The vi sion fo r the system in the broadest 
sense is to foster a cultural change in the maritime 

commLU1 ity through implementation of a national/ 
internat ional maritime lessons-Ieamed system that 
would be wholeheanedl y supponed by bo,h the 

public and private sectors to crea te a safer and more 
efficient marine indushy. 

OW· goals are as follows : 

• 	 Reduce the annual nwnber of marine 
casua lti es, i.e., save more lives, reduce the 
extent and nwnber of injwies, save more 
property, and reduce damage to the environ­

ment. 

• 	 Achieve a reduct ion in costs, associated 
with vessel system failures and accidents 
through the reduction of mariner deaths and 
injuries, loss o f property, and damage to the 

environment. 

• 	 Create a safer and more efficient work 
environment for the mariner. 

The concept is to collaborate with industry to 

design, development, and implement a national/ 
internationa l system that can gather, maintain , 
analyze, edit, and distribute infonnation on safety 

problems or situations. The gathering and disnibu­
tion of information will permit the maririrne commu­
nity to take action on potential system vulnerabilities 

and weaknesses before a system failure and/or 
marine casualty occurs. Success will depend on 
industry's leadership in this process, the mechanism 

for ga thering the data. and developing the means for 
e ffectively analyzing, using, and di sseminating the 
information gleaned . 

This industry-based initia tive is intended to 

help the maritime conununity prevent marine casual­
'ies, e.g., EXXON V ALDEZ_ TORREY CANYON, etc. 
If thi s system can prevent one major incident, e.g., 

EXXON VALDEZ at an esrimmed clean-up cos, o f 
$3.2 billion, the sav ings could be astronomical. Al so 
the knowledge gained from a systematic analysis of 

near-miss and/or re la ted precursor events promises 
to point the way to those key interventi ons Ihat 
should prevent casualties and thus save more lives 

and property, reduce the number of injuries, mitigate 
damage to the envi ronment, and reduce operational 
and response costs for both the pri va te and public 

segments of the maritime communi ty. A sllccessful 
system cou ld serve as a source of ta, relief for the 

general public, e.g. , reduced pollution fund needs 
and carrier operational subsidies. 

A major tenet of tl1e FY 1999 U.S. Coast Guard 
Perfonnance Plan and Ihe 1998 Performance Plan for 
M arine Safety and Environmental Protection is to 

produce effective results through our prevention 
programs. A national/international maritime lessons­
leamed system will allow the organization to acnlally 

get ahead of events and prevent casua lties and their 
consequential costs in li ves and prope rty . The 

conce pt for the system is based on standard written 
and e lectronic reports of industry anomalies submit­
,ed to a non-regulatory Ihird party or a network of 

parties (publi c or private) who reviews, confirms, 
clarifies, scrubs, stores the information in a database, 
and disseminates findings indusoy -wide. Output 
products would include alen repons, mon,hly! 

periodic reports, analys is reports, direct database 
access to de-identi (jed inronnation, company specific 

reports as requested by that company, research 
products , and periodic risk seminars and sympo­
sium s. These output products will be made ava ilable 

to members, subscribers. and individuals thai include 
vessel operators, government agencies, insurance 
companies, mariners, e tc .. and will protect the 

identity of 'he repon ing party(s), invo lved vessel(s) 
andlor facility(s). and company(s), as applicable. [t is 
also env is ioned that the system will be able to 

provide non-anribution company specific reports, 
trend analysis, and rapidl y produce and distribute 
safety alert messages. The intent is to have these 

o utput product s made ava ilable on a fee Or dues 
basis, and some products to be offered to the 

general public free of charge. O perating li.mds '0 get 
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the system up and running will be needed until the 
said sources of income allow the system (0 be self­
sustaining. 

The forecasting standard vi ew project and thi s 
project are part of the " Prevention Through, People 

1998 Focus Plan," and they support the Inspector 
Genera l's recommendation on page 7-4 of Oil 
Pollution Act of 1990 (OPA 90), Section 41 15. 
"Double-Hull Tanker Legislation," to ensure U.S. 

Coast Guard oi l spill database includes thorough 
infonnation on event/incident causes and promotes 

trend ana lys is. They also support all the program 
goals described in "Step 3" of the forecasting 
standard view discuss ion. Add itionally, some 

industry base groups that consider the fall out from 
t.hese proj ects essential for th eir sa fety arsenal 

incl ude the Seattle based Safe Marine Transportation 
(SMART) Forum of Puget Sound, American Water­
ways Operators (A WO), Marine Board, and the 
carrier companies that are striving to comply wi th the 

ISM code. The list of parties within the maritime 
communi ty interested in this aspect of the risk 
management equation continues to grow. Funding 

for the national/international maritime safety incident 

reporting system. in a nomina l amount will support 

the demands of an industry that is stnv ing to 

improve safety and reduce costs through improved 

operating and response efficiencies. FWlding for the 

forecasting standard v iew initiative depends on the 

level of energy the maritime communi ty w ishes to 

expend on the idea. I estimate that $ 1 million would 
go a long way towards moving Ihis idea through the 

li fe cycle process from research and development to 

implementation. In either case, the more funding we 

have the better the system(s) wi ll be. Industry must 
resolve whether this OWlce of prevention is worth 

the cure? I believe the answer is obv ious, in the 

atfumative. 

There are a number of related systems estab­

lished in the world that could serve as a poten tial 

blueprint for a national/international maritime safety 

incident reporting system. Examples include the 
FAAINASAIBattelle Aviation Safety Reporting 
System (ASRS), u1e Canadian Transportarion Safety 
Board "SECURlTAS" system. The A SRS lntemet 
web site is hnp.JLcilias.--arr....o.a.s.a goy/asrs, and the 

Canadian Transportation Safety Board Intemet web 

site is http '/Ib~ I - [sb...gc..c.a . Other system s that are 

maritime re lated include The Nautical Instinltes 

Marine Accident Reporting System (MARS), 
www na!!tjnSI org{ffiari.o.eac.html, the Hwnan Factors 

Group MaJiDe Safety Reporting System (MS RS), Det 
Norske Veritas SYNERGI system, bnpJ/ 
~=~rgi.noL, George G. Sharp, Inc. Safety 
lncident Management lnforrnation System (SIMJS), 
ht!pJ/www george.s.harp.<;Qm, American Waterways 
Operator's Pacific Region Tow ing Industry Incident 

Report (TIIR), and the sa fety incident reporting 
system developed by tile High Speed Corrunercial 
Craft Safety Board in New York to name a few. 

The development and use of ri sk management 

methodologies wiOlin the maritime communi ty (public 
and private) are essential in today's operating 

envirorunent where full advantage of operating 

efficiencies and safety programs play key ro les. This 
three part system using regress ion models, statistical 

hypothesis testi ng, and the results from an industry 

based national/internationa l mari ti.me safety incident 

reporting system can forever change the way 

Govemment and industry does business w ithin the 

maritime commWli ty. The rea l w inners here are the 
general public who will reap the safety benefits, and 
the cost benefits in reduced prices and taxes result­

ing from gains i.n efficiency w ithin the international 

transportation/trade commWli ty and Govemment . 2 

These initiati ves represent a bold strike for marine 

safety. The time has come for the mari time commu­

nity to rransition thei.r safety efforts from a defensive 

posjtion to the offensive! 

Endnotes and References: 

I. Fonmula 

S ~ n:Oi, Ri, Wi, Qi, Fi, Vi, Ei): 11,ese relational 
function variables ha ve the following 

mearung: 

S = 	 Perfonnance plans and maritime commu­


nity sa fety measures mi~and/Qr gllill 


auainmenL 

Oi = 	 Qp.erating options based on mission 

program guidance, e.g., pon safety and 
security program, vessel inspection 

program, m arine environmental protection 
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program, law enforcement, waterways 
management, in dustry safety programs, 

etc. Operating oprions can be further 
categorized in each miss ion area to 
include var iables such as speed of 
movement, frequ~ncy or service, reliabil­
ity o f service, susceptibility to loss and 
damage, accessibility of service. A 
ful1her explanation can be found in 

Talley, WK, Tmn:;pnrCCnrriccCQ' • 
New York. Gordon and Breach Science 
Publishers, 1988. pp. 44-46. 

Ri = 	 &:.s.o.urc_e.s, labor (people), energy or fuel, 
way (path over which the operate moves; 
nllturai path + aids like aids to navigatio n 

and roads), facilities or te nninals, 
vehic les (cutters , boats, cars, t'llI Ck s , 

etc.). ibid. pp. pp. 41-43. 

Wi = 	 CO.sLQ[rt~Q.lJLe_e.s used in fu nction by 
individua l resource. 

Qi = 	 Number of mission or activity opportuni­
ties. 

Fi = 	 Progrdm or goa l funding lc1:.cj. 

\Ii = 	 fn a marine transportati on setting thi s 
re fers to the number o f transportation 
miles expended. In the Coast G uard 
setting it refe rs to the o.pcrating. rc= 
sponsc.or rraveJ mile,)/time cxpemJe.d. 

Ei = 	 Environmental or externa l to the organiu l­
lion fac tors. 

Function hpanded (read down ): 

h 	 Fi(W,. W" ... Wi: L , E,... .Ei) 

Ri = 	 Ri(O" 0" ..Oi: Q" Q" ...Qi : constrained 
by Fi) 

Vi -	 VieR " ~ R.,,, . Ri) 

S = 	 S(Vi constrained by Ri) 

Microeconomics regression modeling provides 
the best examples of the kind of approach I am 
envi sioning for this process. (.lood n"luri lime refcr­

ences include a number of articles written by Dr. 
Wayne K, Talley, Old Dominion Uni versity. Norfolk, 
VA. Specific articles include: 

• 	 Ta lley, W.K., Transport Carrier Cosfing. 
New York : Gordon and Breach Science 

Publishers, 1988, pp, 39-49.57-76. 

• 	 Talley, W.K, and Frede,ick W. Beazley, 
" Perfonnance Eva luation of Mixed-Cargo 
Ports", Old Dominion Univers ity , Norfolk, 
V A 23529, a parer prepared for the U.S . 
Anny Corp of Engineers (USA CaE). 

• 	 Ta lley, W. K" " Perfo,mance Indicators and 
Port PerfOimance Eva luation," Logislics and 

Transportarion Review. Volume 30 (1994), 
pp. 339-352. 

• 	 Talley, W.K., "Port Pric ing: A Cost Axiom­
,Hie Approach," /v/arilime Policy and 

Managelllent. ( 1994), Vol. 21 , No. 1, 61-76. 

There is al so a port productivity/effic iency 
model published in an artic le by Dr. Jose L. Tongzon 
entitled 'The Port of Melboume Authority 'S P,icing 
Policy": Its Effic iency and Di stribution Implications ." 
Millitime Poliey..Managcment (1993) Vol. 20, No.3, 
197-205. 

2. Point o f Contact: If you would like lO 

comment on these project.s, pkasc forvvard your 
ide<ls, comments, insights. and quesli ons 10 me as 
follows: LC DR Scon J. Ferguson, U. S. Coast Guard, 
Office of Investigations and Analys is. (202) 267­
071 5/1430, fax: (202) 267-1416, c-mai!: 

s fergt.lson(a~comdt.uscg.mil . mailing address: Com­
mandant (G-MOA), U.S. Coast Guard Headquarters, 

2100 Second Street, SW, Washington, DC 20593­
(XX) 1. 

The vi ews expressed here in are those of the 
author and are not to be con strued as otTic ial o r 
reflecting t.he views of the Commandanl or of rhe 
U.S. Coast G uard. 
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Each day, new hazardous materia ls are be ing shipped either in bulk or in packaged fOnTI. At the sa me time, sub­

stances whic h were previous ly unregu lated are being reclassified and regulated as hazardous materials, For the mariner, 

these and other similar problems present dangerous s iruations. which the mariner may have to deal with. should a 

shipboard hazmat incident occur. 


The Coast Guard's own Container Inspecti on Program continually i.ndicates the amOlU1t or errors occurring in the 
shipment of containers. Some reports have indicated that upwards of 60% o f conta iners are improperly labeled or have 


inaccurate sh ipPlng papers. The end result is that an improperly documented container will most likely be improperly 

stowed and may be unsafely handled aboard sh ip. Once aboard and the vesse l is at sea, t.he crew must now deal with 

the practical problems associated should a leak. release, or fire occur. 


Aboa rd the vessel, the c rew often lacks adequate researc h materials to identi fy the substance. characteristics, 

hazards, and provide cleanup guidance. IMDG (Internationa l Maritime Dangerous Goods) Code books, 49 CFR, and 

possibly a CHRIS (Chemical Hazards Response In formation System) manual should be available aboard ship. However, 


other sources such as Material Safety Data Sheers. industry guides, and ClUTent manufacturer 's infom1ation may not be 

readily available. 


Proper persona l protection equipment may also be lacking aboard many vessels. The required tireman's outfits 

only g ive li.mired protec ti on fTom roxic materials, especially fTom substances that vaporize or are vapors that can be 

read ily absorbed through the skin or eyes. Realisllc vapor detection and gas monitoring capabilities may also be limited 

to only that of oxygen and explos ive limit. 
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by Captain Lee A. Kincaid, Assistant Director, MEBA Engineering School and 
Barry VanVechten, HAZMAT Instructor, MEBA Engineering School 

M8ny comp~lnies and vessels often do not have a written 1-Ia7...ardous Communication pldn 8nd therefore cannot 
immediately implement an effective and safe containment and cleanup action. At the same time. crewmembers usually 
have little or no direct knowledge of the national and intemational legal implications for their actions taken during a spill 
containment and cleanup operation. 

Lack of consistent and adequate hazardous material training appears to be widespread throughout the industry. 

Some vessels ancl companies have excellent lTaining programs in place while others perfom1 linle or no training at all. 

To achieve a higher level of awareness and knowledge, the Calhoon MEBA Engineering School in Easton. Mary­
land has been offering a 24-hour HAZMAT T I..~chnician course since 1994. The instructor for this course is tvLr. Bany 
VanVechten. 8an)' has been a mmine cngineer for 21 years and has been an instructor for the Maryland Fire and Rescue 

Institute for the past 15 years. 

Major topics covered in the course include: recognition of hazardous materials. lisk assessment, personal protec­
tive equipment. infonnation gathering, medical evaluations and toxicology. monitoring equipment. deconrnminatlon, 
tactical operations. emergency response plan development. and tennination procedures. Practical field exercises allow the 
mariner to utilize command and control to initiate both offensive and defensive operations. Furthennore. fi-om the realistic 

shipboard side, maliners receive ITaining on effective tactics and procedures to implement while at the same time recog­
nizing: the limiwtions of the resources they may have available at sea. 

The goal of this program is to provide the most cun·ent infOimation available and give the mariner real solutions 
for handling hazm~lt incidents they may encounter while at sea. 
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Compatibility of Cargoes 

by James Prazak 


DOW Olemical 


Most of us involved in the shipping of bulk marine products are aware of the u.s. Coast Guard Compat­

ibility Chart that is found in 46 CFR Part 150. In fac~ if you are shipping product in or out of the United 

States, you have to be aware of it to insure you meet the U.S. sh ipping requirements. 

The Compatibility Chart is probably the most well known and utilized chart in the industry for the 

purpose it was designed fOT, and [0 [hat means, it is well designed. Many companies nol only reqllire vessels 

to comply with the chan for shipments involving the U.S., but a lso use it as a part of their shipping process 

for shipments on a global basis. There has even been some talk of adopting the U. S. chan flS an international 

standard for the global bulk marine industry. 

There are, however, reasons that you should use caution when using the chart, and understanding a 

linle backgrOlmd on the chart will help you see why. Much of the data you will find in the chart was provided 

to the Coast Guard by industry (i .e. manu(acturers, shippers, etc.). Some of this data was also developed by 

tesls conducted by the Coast Guard. Some data was probably deve loped by "lessons leamed"' the hard way 

through unpiaTlIlcd, w1wanted events. 

As you look at the chart , notice a box w ith an "X", and rea lize that this points out that a react ion is 

possible, and that the cargoes cannot be earned in adj acent tanks. Likewise, you can look at a box with no 

" X", and that means that the cargoes can be carried in adjacent tanks. Before you finish , you must look at the 

list of exceptions following the chart to see if there could be an exception for the particular cargoes you are 

dealing with, whjch will supersede the listing on the chart. Every time a new product is classified for shipment 

in the U.S., the Coast Guard has to evaluate the informa tion they have to ass ign the product ro a category 

and determine whether the new product will or will not react with the products/categones already li sted on the 

chart. it sounds easy from here, but in realiry, it ' s a tough job s ince in many cases the available data is 

relatively scarce. 

The Coast Guard has a well-defined process for conducting tests to determine if two products should be 

listed as compatible or not. This process can be found towards the end of Part 150. However, as well written 

and well defined as this process is, it does not necessarily cover every possible aspect. rt is possible that the 

conditions of caniage of one cargo or of an adjacent cargo will not necessari ly agree with the laboratory 

conditions of the compatibility testing that was done. The temperatures may be s lightly higher or slightly 

lower, lnhibitor levels may be slightly different, an inert gas may be present (or absent). etc. The point is that 

there are many factors that can affect whether two seemingly compatible products will react or not. If the chart 

has an "X", do not load the products in adjacent tanks in order to prevent a reactive chemical incident should 

they accidentally mix together. If there is no "X", it is safe to load the cargoes in adjacent tank s and feel 

confident that a reaction won't take place, provided every aspect of your carriage of the cargoes matches the 

laboratory conditions where the compatibiliry testing was perfomled. 
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The key points that 1 hoped to point Ollt through th is art ic le are: 

The compatibility chart is an excellent tool, not only for mari.ne shi pments, but also for general use 

throughout operati ons; 

The chart was devel oped with the help of the industry, and will need to be continuously improved with 

industry's he lp, 

If YOLI see a poss ible conflic t be tween informat io n you have and what is shov.rn on the chart, that 

infomlation should be immed iately brought to the Coast Gunrd's at1ention . That infonnat ion should be sent to: 

Commandant (G-MS0-3) 

U.S. Coast Guard 


2 100 Second So-eet, S.W. 


Washington, OC 20593-000 I 


Use the charr , but use it w isely. He lp us protect our seafarers, the e nvirorune nt, a nd our industry, by 

continuously working together to share our know ledge and learning experiences in the carriage of our cargoes. 
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Chemical Distribution Institute 

by D. V. Bessant 

The Chemica l Distribution InSlitute (C Ol) is ;:t non-profi t independent organization created by the 
chemical and chemica l shipping industries to provide a vt:s~e l inspection system. its key objective is to 
provide improvement to sa fety and quali ty perfonnance for marine transportation of bulk liquid chemicals in an 
accurate, objective, effic ient and cost effecti ve manner. 

Unique stre ngths or the system are its processes fo r selection, trCli ning and accreditation of sh ip inspec­
tors, for the development and use of a standard fomlal for inspections. and for a database in which reports are 
logged and accessed for analysis. 

Chemical companies have made comminnents to adopt sa te management practices in their dis tribution 
and transport . For che mical shipping the safe practices were developed to meet these commitments by a 
marine work group comprising of representatives from the chemical indus try. shipowners, and shipowner 
associat ions. COl was established in 1994 to impleme m and operate the systems of 'work they developed. 

COl is admlnistered in the UK with the support of Electronic Data Systems (EDS) who provide the 
database management. and The Centre fo r Advanced Maritime Snldies (CAJvlS) in Edinbmgh who provide 
independent monitoring of inspection reports. 

The inspection lonnat provides deta iled status of operational and management standards in the foll owing 
areas for each vessel inspected. Results are measured and reported as compliance with regulat ions, confolm­
ance w ith industry codes of best practice and quality perfolmance. 

Certifica tion. manning etc. Accommodation 

Lifesaving appliances Engine department 

Management and personnel Cargo tank phys ica l condition 

Pollution prevention Openlt ional sa fety 

Navigation and bridge organi za tion Cargo hand ling equipment 

Secwl\y Health. safety and personnel protection 

tv!()() ring Cargo monitoring equipment 

Hull and superstructure Fire fighting equipment 

Cargo operations Ballast and ot he r spaces 

COl inspections are conducted by inspectors who ha ve been se lected. trained. eX8mined and testC'd 
before being accredited 10 conduct inspections using the COl fonna t. A charterer who is <'I participant in the 
cor scheme can initiare the inspection or a shipowner who has the vesse l entered to the COl dawbase. The 
inspection. which is comprehensive, takes approx. 10-12 hours to complete. 
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Before the completed report is entered into the database the vessel owner has the opportunity to review 
the report and to add to it any comments he would like to have included. The report and o\vner's COn1n1ents 
remain on the database for access by charterer pttnicip:::mts for a maximum period of up to 13 months, after 
which it is archived. 

Release of a repon to individual charterer and other interested panies. slich as Port State ContTol, must 
have prior written approval of the owner of the vessel to which the report refers. 

In summary, the CO l scheme is a practical operating example of a voluntary scheme developed to 
improve the safety and quality perfonnance of chemical shipping. It provides the chemical industry with 
appropriatel y ITained and qualified inspectors and a consistent uniform approach when assessing standards of 
chemical and chemical gas ships. 

The benefits of .he scheme for shipowners are that they reduce the number of inspections required by 
different charterers and the reby save considerable time. The inspection results also help owners to improve 
the safety of their vessels. 

The benefits for charte rers is that the scheme reduces (he considerable cost of conducting individual 
inspections by providing ready access to recent information ITom whic h they can judge for themselves the 
suitability of a vessel they might w ish to use. 

CWTent perfonnance statistics for COl are: 

27 chemical companies participati.ng in COl, located world-wide 

45 accredited inspectors in Europe, N.America, S.E. Asia, Australia, and Middle East 

268 shipowners registered with COl 

1020 ships registered with the scheme 

1855 inspections since CO l stated operations in 1995 

203 "' 1995 

525 in 1996 

668 in 1997 

470 in 1998 (to end July) 


For further inform a tion please contact: 

Mr. O. V. Bessan4 General Manager 
St. Martins HOllse Bus iness l'cntTe 
C hemical Distribution instiMe 
Dckham Road South 
East Horsley, SWTey 
KT 246RX,UK 
Tel: 44(0) 148328 1268 
Fax: 44(0) 1483285474 
E-mail : chemdistC!!;aol.com 
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Honorable Mention: Diese l Marine 

"A New Day in Port Jefferson, Nell 





Liquid Natural Gas Canier Safety in the U.S.: 

The Expectation is (and has always been) Excellence 


By CDR Robin Crusso, L T Joseph McKechnie .. and L T 
Joseph Fienu, USCG 

Waterbome Liquid Natu",1 Gas (LNG) projects in 
rhe U.S. have ..10 enviable operational record and have 
achieved a near perfect safety record. The technology 
and management practices lIsed by [his segment of the 
maritime industry has been on rhe "cuning edge" since 
the barge MASSACHUSETTS started the trade in the 
late 1950's. Cargo safety and system reliability have 
always been fundamental consideratio ns in the d esign 
of vessels for importing liquid methane. Liquid Nahlfai 
Gas Carrier (LNGC) safety in the U.S. has continually 
originated best practiL:es in the shipping world. 
Industry challenges require innovati ve approaches to 
maintain quality at the highest level. LNG("~ represent 
a blend of conventional ship design with specialized 
materials and high tech systems required for the 
ca rriagL' of cryogenic cargo. Their operations set the 
standard for excellence. 

T>IIl EE .5. L.:o L G PIW JEnS E:T I t~ E 
r,,"'<OAJIIl FOR EXCf.LLE1'iCE 

A consortium of U.S. compan.i es combined to 
start the Algelia I LNG Project in 1969. II was envi­
sioned as fhe largest LNG rransportation project in the 
world but was prematurely concluded in 1980 with 100 
LNGC ITansilS and cargo opernlions lasting 2+ years. 
The three ports, Arzew, Algeria; Elba Island, Georgia ; 
and Cove Poin£, Maryland are locared in relatively 
isolated areas to minimize the ri sk to populat'ion 
centers. 

FOIward thinking executives ma.naged the projec t. 
Among the leaders. Captain Warren Leback of EI Paso 
Marine Company, and Capt.1in Bill Kime, of the Coast 
Guard became the Maritime Admin.istrato r and Comman­
dant of the Coast G uard respectivel y. They set a high 
standard a nd recogni zed that the re was no to lerance 
for mis takes if the project was to succeed. They took 
e ve ry possible step to ensure that all employees and 
subordinates embraced the high standards. Quality 
processes were instituted from the top. 

The LNGCs were designed to be compatible with 
the specific faciliti es with which they traded. The 
facilities were e ngineered using the highest Federa l, 
Sla te and loca l cons rr1lcti on standards. The facility's 
details were designed to be comparible w ith the 
vessels, down to the mooring systems with emergency 
breakaway capabilities. The facilities were also de­
signed to minimize maintenance requirements using 
stainless stee l whe rever possible. 

EI Paso Marine inslihlled comprehens ive training 
for the LNGC crew. ~ll1ey provided simulator training 
for the bridge ere\-\' including the pilo ts and mates of 
the tugs thai ass i ~ ted with mooring. The crew also 
attended marine fire fighling as a team. El Paso em­
ployed s ingle nationality crews for all their vessels to 
ensure fluent conUllunication. Vessel and tac ililY 
managers partnered wirh the Coast Guard to develop 
and exercise all encompassing cOnlingency plans. 
Coordination between Coas t Guard MSOs and disrricts 
reduced unnecessary redundancies in inspec tions. 

Energy' Transporl ETC operates LNGCs that 
General Dynamics built in their Quincy Massachusetts 

yards, trading between Japan and Indone­
co . ...,IIIt.y "-....vr... "I. ACU ... u . s LIIG ,... d UU..... . I sia since 1978. Seven of these LNGCs 

,,, - ."" I \ ...... .." ' ...'" 1­I
"&.n ~ a.c"rt" I~ ,~--·· " 

";;-.!:<ora_\. tral'lon ~ 

• .c_laG I TT-atu 
""",.r..u 

..... . L1I l .... l 
F.. ".""o.j, '· ..·r. 

1a.pK=~ I.lup) '" 

=J 
participate in the Altemare Compliance 
Pmgram (A CP) where specially trained 
A SS surveyors conduct statutory inspec­
tions for the Coast Guard. The program 
reduces redundant inspections between 
class ification societies and Flag State and 
attains an equi va lent level o f sa fety . ~ 

~",,".Ii j '" ..., ... " .. .' , I" ,,-.'
1lI1p~l"o K enai. Alaska LNG OperOfions 

, ...l'\up f u 1loc:1l1l4 commenced in 1969, exporting approxi­-1 
I 

mately one million metric Ions yearly to k.--­un... Pvpa~u."" • 
Negishi, Japa n. The facility is approaching 

'o.-..all 'fllllUf." ' rt, "-'" .', thiny years of suswined inc ident free 
....'­ operation Ihrollgh the Marathon and ,.. " 

. .~- Phillips 66 partnership. The 40 employees 

PAG£ 36 PRDCI;t£DINGS DF" rH£ M ARINe SAF"£rY COUNCIL. - Ocr. · O£c. 199B/..JAN.·MAR. 1999 



are well n·ained and committed to prevC:!nti ve mainte­
nance and pla nt safety. The plant uses (\ rigorou s 
perf01111anc\..· based managem(;!n( program including 
regular inspections and an in-depth plant review 
annua lly. The Marathon Fac il ity applies a typica l 
quality approach 1"0 managing the ir pla n! that srrives 
f~r comi nuous improvement in LNG sa fety and L'!"Ji ­
clency. 

Marath on and Phillips 66, the \~sse l operators 
replaced two techJ1ica lly sound though aging. LNGCs 
with new tankers in 1993 and 1994. These \\:cre the first 
ships to use IHI selr-supporting prismatic cargo I:tnk 
design. This design features independent tanks that 
closely match the shape o r the hull to combjne the 
seagoing advantages of a fl a t decked ship and the 
cargo c;uT)'ing fl ex ibility of rigid, si...' lf-suppolti ng tanks. 
This equipment replacement recognized that Ih~ 
weather on the route was extreme. 1l1C harsh cond i­
tions increase we~lr on rhe technically compkx LNGC. 
Marathon ins talled srress gauges to measure forcl.·s on 
the hull. Recogn izing that crew experience on LNGC is 
paramoum th ey reta ined the expertly n-ained. single 
nationality e re ..v on the new vessels. 

LNG POLin Is EXI'I..AI"E:1l h SIN(;I .E 

DOCl ME' r 

A team of Coast Guard officers made sil!Tli Ilcam 
conaibutions to the International Maritime Or~anizatio ll 
(IMO) Standards for gas carri ers. Admirals He~'Y Bell. 
Mike lknkert, Bill KJ me lind Gene Henn developed 
portions o f the code ror use worldwide influenced by 
the lessons learned at these U.S. prqj ecls. They were 
also involved with approving the Techni gas carrier 
containment system for use in the U.S. A lso us ing this 
insight Coast Guard po licy documents as well as 
COMDTINST 16616.4 were developed by members of 
this group. 

The best practices Ii·om these proj ects were 
conveyed to maritime jnterests world wide throu\..!h a 
comprehensive Coast Guard Po licy document. III ~ 1 976 
(he CO<.l:'it Guard slU nmarized the requirements and 
lessons leamed in LNG & LPG. Views and Prncrices. 
Policy and Safety, COMDTI KST M 166 16.4. lllc (b,dters 
reco!:,'llized the integra tion of vessel design. racility 
design. operationa l contro ls and trai ning requirements 
in the safety equation. They used the tenets upon 
which the International Safe Management Code is 
based. The pol icy al so (lck now ) ed!2.~d th e advanta2:es 
of loca l autonomy in defining risk -;nd conducting -;'isk 
management. 

The document present s generic spill scena ri o~ 

and ex plains the chamcteri:itics of LNG pools. tires tl nd 
vapor clouds and ident ities the sib'llificant hazards of 
the h·ansponCltion or large qua ntities o r liquid methane 

on the wat-.:r. '!llC extremc flammability and n~ry low 
tempe ranll'cs charactcri: ..aic: or LNG require: t.hm the 
cargo remain in its cOJlI:Jillm~llt. The al1rhor:-; rL'CO~­
ni zed that it is not possihk to design u ship to w i~h­
sta nd (he most sc rious colli ::, ion and grounding. 
Ope rational contruls werc n,::",,:o111mended su..:- h as 
restrict ing other vt.'ssel traffic and lirn ilint! l.NU(' to 
dayli ght operatiuns to prevent a major c~llisi ol1. Many 
eX~lI nples are provided 10 alh)w the loca l decision­
makers latitude ~1I1d cho ices to <lttain an equ ivalent 
level of sa fety . 

L GC RISK MITIGATlO:-' ACHI);VF.1l 
TIIROLGII LOCAL R£G LATIONS 

Comparison orCG Sa fety M-';J::,ures at Active U.S 
LNG Faciliti es (chart ) demonsmlte th....: applica tion or 
~l " standards ITom CO]l.ID rlN ST 16616.4 b">cd 011 fisk 
managt:ment exerciscd by I~:l l Captain of th l,..: Port . Th~ 

chart shows the numeral!" operationa l l11easurt;~ Ll sed 
to mitigate risk on LNGC. ~ote that the measures 
reflect the geographic locmion of the tennimlls rel ati ve 
to population centers . With its urhan setting, Boston 
employs (he greates t num ber o r ~atl' ty measures. Lake 
Charks. Louisian:t in ih ru ra l :-.~ t1ing uses a moderate 
numb....· r wh ile Kenai, Ala~ka exerts minimlUn control due 
to the remote site o f the fa,: ilily. 
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LOC \ L OP~:IUTlO"S U~F PRO.\ C II \ ·F 

Arl' RO \ C III:.s To E"SlJRE S,u E IT: 

The loc.d Coast Guard pruJc Li ve1y l11anages the 
nsk of L (j operations in their are..! of n':$ponsibiliry. 

BOSTON: U .S. Coasl Guard Marine Safely Office 
(M SO) Boston is nn il1t~rnationa ll y rt!cogl1 izcd leader in 
LNG sa fel) and provides over~ight of the caniClgc o f 
LNG into thl..' port or Boslon lor more than two dc­
cade~ . Initia lly. barg~ titted w ith tank trucks trans­
ported LNG from anchored l.NliCs 10 the Dorches le r 
Bay LNG fac ility . SUlI1ing in 1971 , LNG arrived at the 
newly construc ted LJi :'lrigas f~1c ility in Everett, Mass. 
Cargo V01Wlll.:::' r~U1 g.cd fium about 60.0UO l..'ubic meters 
to 125,000 cubic meten;. A s of July 1~9H, 310 LNG 
cargo{'" have been s;Jlely omoaded at the Disuigas 
tClminal. Boston is rhe bus i..:: ~t LNG import temlinal in 
the Ullit~d SltHr::S. 

To eni:c ti vcly describe chI;: opernti ng require­
ments and rl.!so'iccions to vc :o;sd owners, operators and 
the recei ving facility , " mechanism wa."; needed. 
Following tile publication o f COMDTINST M 1661 6.4 in 
J 980, MSO Boston dC\'dolx:d a comprehens ive LNG 
V~:r:;~d Management and Emerg.ency PLm (VM EP) that 
is still used today . The VMEP detail s thL' ~af~ty 
measu.res inchlding the pre-artival exam, vessd escort 
and transit. cool-down. and discharg<.:: mo nitor rUI" all 
LNGC::; il1 Boston . It is fr'~4 ue I1l1y amended 10 ensure it 
rell1ain ~ cun'ent with the re~ukHol)' changes. 

The need for all stakeholders to work together is 
never morc apparent than during the: an;val, n'ansil and 
d isl.:harg ing oj" an LNGC. The urban location of the 
Distrig::ls Il...'n nin;,1 ill Everete combinoo with the fact 
rhat ;J loadeo LNGC' must na llsit through downtown 
Boston to reach the lcnninal, compels all s t:lkcho lders 
to remain vigibnt to t.:I1S Llre that the necess[IIY level of 

sa fe ty exists. MSO Boston applied the na tiona l policy 
to their c ircumstances. 

As pml of cont inued process improvement, MSO 
Bos ton and Di srrigas o f Massachusetts Corporation 
committed 1"0 co llaborate in the development of a 
miksto ne program between regulatory agenc ies and 
industry. Thi s program is named Port Vision 2000: a 
Pmlnersh ip for the Future. II is founded upo n goals 
and objectives common to both regulator and industry 
and designed to manage the increase in the annual 
number o f LNG cl1rgoes inro the po rt of Boston. It 
optimizes resource effic iency and minimizes tJ,e impact 
o n other vesse l trank with its gonl to retain Ihe curre nt 
leve l of proteclion of life. property. and the envi ron­
me nt. Jl1e fundam ental approach is to identi fY all 
s(~ ll..;:~ho lder issues. prov ide pre~cribed responses w here 
apprOplial (,:, and develop guide lines for making c ritical 
deci Sio ns in respo nse to conditi ons and inc idents th~t 
may occur during transport o f LNG . The Coast Guard! 
industry I~am pl anned for possible mishClps. 

One of the challenges Ihat was bro ught to light 
by training base dala. and one that faces the Coast 
Guard and industry (oday, is the continued turnover of 
qualified marine inspectors and boarding officers. T his 
shortcoming is magnified 'when LNG experience is 
con::t ldered. As noted previous ly. on ly three pons in 
the .S. handle LNG. This means that Ihe number of 
qualified Marine Inspec tors and Boarding Ofticers 
exposed to the complex ities of LNG carriers or the 
product is limited. With a projected increase in the 
number of LNG cargoes an iv ing annually this caused 
serio us con ccm in the pon of Boston. Over the pas t 
fi v~ Yl.!'lI'S, with the help o f Distrigas and their corpo­
rate Safety Co mmittee, MSO Boston has initiated a 
probrrarn inspecting and conduct in g tra ining o n the 
LN Cs that rrnnsport cargo to Boston. The program 
provide:o; symbio tic benefits 1"0 Coast Guard and 

indust ry in that the ~a tisfac(Ory 

condition of {he LNGCs is en ~ured 

before the vessel reaches the sea 
buoy. It has taken MSO Boston 
Ins pectors 10 Spa in, France, Portugal , 
Greece, Japan, United Arab Emirates, 
and Lo uisiana to wimess~s <1nd share 
best practices. T hey truve l to the 
LNGC to mitiga te the ri sk that these 
vesse ls b ring to the port. 

These expelil!nces have a llowed 
MSO Boston to be the recognized 
"Center of Excellence" on LNGC sa fely 
and to partner wi th other Coast Guard 
commands while suppo rting the 
Comrnandant's goal of keeping 
substandard ships from U. S. wa(ers. 
MSO Boston developed excellent 
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working relationships with Coast Guard Headquarters, 
Traveling Inspecrors: MarinI..! Safety Detachmenr Lake 
Charles; Marine Inspection Office, Europe; and Far 
Eas t Acti vi ties/Mari ne In spection Oftice Asia . 

Another venture, this rime with CG ctiviries 
Baltimore, has begcm as the l NGC MATTHFW (ex. 
GAMMA, El PASO HOWARD BOYD), owned by 
Distrigas' parenr company Cabot Corpordl'io n, com­
pletes rl.![urb ishment and reacti va tion for the carriage o f 
LNG B'om T rinidad to Boston. Wl"leUler il in volves 
visiting the dedicated LNGCs while they are in a 
shipyard repai r period or prior to their arrival at Boston 
in a loaded condition, these trips a re most advanta­
geous. T he overseas inspection program has inc reased 
the nwnber o f experienced in spectors and impro\ ~d 
effectiveness in oversight of LNG opera tions and w ill 
continue to be a major component in MSO Boston's 
risk management as well as thei r training prog ram, 

Another tool that has evolved from the pa rtne r­
ship between Disttigas and MSO BO!'lo n is the joinl 
training sess ions. Coast Guard personnel panicipate ill 
numerous indoctrination programs a( Ule LNG Facil ity 
in Ev(;:rett, MA. These programs ensUJ'e that CG 
persorUlel have an in-deprh understanding of the 
properties of LNG and are introduced to rhe indushy's 
precautions and concerns. rn-tum. the Distrigas 
perso nnel allend Coasl Guard tra ining w hich detai ls the 
lNGC inspection process as well as CFR, SOlAS, and 
IMO requirements. The p<l rtr1ership developed by MSO 

Boston epitom;7,c.... " Prevention Thruugh People" and 
funlli...'r ill us trate~ 111L' inlHl\':) rivc mc~ns used to ensure 
lNli safety. 

l AKE C HAR[ .[: S: ' n lOu)!h un like [3o; ton in 
custo mer base and g,,-'ographic churnctcristics, iVlari ne 
Sa fety Detachment (MSD) lake Charles ""C> qualilY 
processes to ensure sati.; LNG opcmtions. MSD is a 
der<l chml.!nt of MSO Pon Arth ur, l \ ;xas . It is unique 
because of it 's size , (']. 7 personnel , as large as many 
M SOs) and bec~llIs~ it i ~ v ne of only h \'o ports in the 
U.S. Ihal il11po,t l NG. 

Located in Southwest Luui:-.ianC1 , 25 minut~s ITom 
the Texas State line, Lake Charles anu the :::, uJToundi ng 
comnlLulitll..!S comprise appro:xi l11 t1tt ly ~O.OOO people. nl( 
MSD is invol ved ill numerous Commercia l ~~e l 

Safety (CVS) and I'v1arint.:: En\ iwnmel1tal Prot!;'Ction 
(MEP) program activ ities, Tn add itiun to their L~G 
related acti vity, Lake Charles marine illspL'dors conduct 
sat"t: ty inspect io ns o n fou r c~ls ino \ cssc ls and prov ide 
servic~ to offshor,,-' supply \ ......'"&,ds in Cml1l.'ron. Loui si­
ana. They mo nitor repair \ \ ''"'1'1\ ;..tL Hailer Ma.rine'!:, 
( 'alcas ieu yard a nti n~w con ~lru\: l ion at lhe Leevac 
Shipyard. Personnel li'OIn uthl.!'r &,'TOUrS work w ith 
O LfrVs, facility sal't::ty and casua lty inveslig~ltion s, 

Coast G uard " ctio ns supportmg lhc movement o f 
(I n LNGC up the Cokas icu River to Lake Charles use 
every e lement of the MS D. T he Port Opera rions 
Deparllllcnt sends a broa(k~l ;:-;t no tice to mariners. 
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prepares the smsH boat for escort duty and co nducts i:1 

f;)cility insp~ctivn bdore tTans fer. The matine inspec­
tors board the LNG C lInderway to condllc t safety 
examinations of th t: sophisticated cargo and propuls ion 
s:'stems. Each component is focused on the sa fe and 
cltlcient movement of the L"I\,.G cargo. The operations 
illustrate the one COrtst Guard concept and show the 
synergy of team Coast Guard. 

llle Tnmk linc LNG tenninal is a modem facility 
that ope-ned in 198 I and cost $580 million to con ;-;truct. 
h is IOl..:atcd un a 3R4-al'fc s ite in the Lake C hilrles 
Harbor approximately nine miles southwest o f the city. 
ThL tClminal is 25 mi les from the junction the Inter­
coastal \Vaterway and the Calcas ieu Ri ver. It has 3 
storag~ t~mks w ith a storage capacity o f 1.8 million 
barrels. ~q ual to 2.3 tanker loads. II is designed to 
stringent :-.tandmds and built to w ithsta nd wi nd spc..::ds 
up to I SO mph. rated tor ea11hquake zone I and IS 

above the predicted flood plain and hunicane tidal 
surge_ hs design surpasse::. the predicted IOO-year 
maximum weather conditions. hve 16 inch al1iculateo 
amlS h"; mslcr LNG fi-om the ship to U1C tel111inai's tanks. 
The tenninal reccives cargoes deli vered by dedicared 
LNGCs ITom Algelia as well ," charte",d LNUC, from 
Austrd.lian faci li ties. It deli vers narura l gas to Duke 
Energy Corporation that in tum sells ck:ctTil;ity to 
almost 2 million households and opLra tcS pipelines that 
ddivcr 12 percent of the nanll-al gas consumed in rhe 
United States. 

Trcmkline l .NG and Duke Energy personnel 
worked with t.he MSD to develop ship, telminal and 
operations management plans. Nlonitors ITom the MSD 
attended indushial fire fighting sc hool sponsured by 
the temlinal dwing sian up. Tnmklinc LNG recognized 
that it is benefic ial to lise fllil y trained Coast Guard 
inspeClors. 

Coast G uard Marine Safety personnel attended 
workshops Wi tJl LNGC crew and tenninal operators to 
descri hl..' rhe inspection process and understand each 
o ther ' s respons ibilities" Indoctrination and o rientation 
seminars are offered by Trunkline LNG to assist new 
Coast G uard sakty monirors to understand each step 
in the delivery process from the facility dock to the 
pipe line 

Recently the SS LAKE CHARLES and SS LOUISI­
ANA changed flags fro m U.S. tv Bahamian. Both Coast 
Guard offices coordinated a standard examination 
procedure to ensure consis tent application of the 
regularions since the LNGCs were scheduled to deliver 
cargo to bo th Boston and Lake Charles. To reduce the 
potential for mis infOlmed officers, Coast Guard inspec­
tors at1 ended a \vorkshop with the LNGC crew to 
discllss the LOC examination process and respond to 
their ques ti ons . 

In collabordt ioll with MSO Boston and t.he 
Trave ling Inspecrors. the ot-Ticers new to the program 



were instructed in the Coast Guard ri sk assessmen t and 
mitigation process. This hel ped in their understanding 
d1at there may be different requirements from different 
ports. 

The Coast Guard explained to Immigra tion and 
!\"turalization Service (INS) and Custom s that the time 
away from critica l systems by key indi viduals needed 
to clear the vessel impacted safe operations. The 
Federal agencies cooperated wi th th e Coa st G uard to 
clear these key officers qu ickly after an; vCl I. IN S and 
cuSlOms decision helped to control the risk o f ove r 
pressurizi ng LNG tanks and avoided venting LNG to 
{he atmosphere. 

FFtl RE PROJE(,S \,1> I ,~O\ \ 11\ E 

ApPROACHES TO SWEn 

Futuristic LNG submarines were proposed by 
General Dynamics to cnlise beneath the Arctic lee <.. ·ap 
delivering gas to North America and Europe from untier 
Alaska ' , North Slope Market. Conceivably, these 
gargnntuan srrucnlfes would be desig ned to load at 
submerged tenninals, discharge at cus tom designed 
facilities and be powered by methane fired boilers. 
They could be a future generation of LNGC. 

The Coast Gua rd uses an Outline of Cooperalion 
to dcscribe the link between the stakeholder and the 
Coast Guard. The st"keholder acknowledges the ir 
vested interest in safe operations function as an 
inrennediary for the ir busi ness partner. This rype o f 
agreement originmed between c lassi fication societies 
and the Coast Guard to ex pedite contTol veri fication 
exams on cruise ships. It provides f"l single point o f 
contact for the vessel in specti on process and builds 
upo n existing relationships. The Coast Guard is 
evaluating the use of this mechanism with the stake­
holder being the facility operalOr. They would partner 
with [he Coast Guard to en sure tha t their lTading 
partners Illeet the accepted ves sel standards. 

The LNG market has not expanded significantly in 
the U.S. due to the cost and avai labili ry of product. 
Presently a new project is under conSlTw;lion in 
Trinidad to deliver LNG to Boston and Spain. The 
market is too soft for major cap ital expendilUres for 
ships using advanced technology. The standard of 
excellence must be mai ntained with organizational and 
traini.ng improvements like the Intemarional Sa fe 
Management Code and STCW. 

Coast Guard parmerships with the LNG industry 
and cooperation between Marine Safety Oflice's (MSO) 
maimain the outsranding safety record o n LNG Cs. 
Guidance and technical support from heCldquarters 
completes the safery equation. The Coast Guard 
establishes a high level of safery on LNGCs in the 

public arena, They ga in consensus with ,tJl~ and \0";"\ 
interests, other Federal regula tors and the I.NCi Indus­
tries prescribing ri sk l1lanag~ml.:nt and othcr ronn~, 01 

data based decis ion-m<lking. The loc I! Coast Guard 
also informs concerned citizens o f th~ir r~gu latory 

approach so that there is no surprises, especially in 
emergency s ituations, 

\\/hen meeting with the participants, the Mari ne 
Sa fe ty Officer is [he Coast Guard to the group. They 
aren't obse lvers, can't \-v ire home for instructions, must 
be technically prepared and know where they want to 
take the group. They exe rcise leadership and the 
responsibilities given to them by the Coast Guard. 

Following th ree minor mishaps on agi ng LNGC. 
none related to cargo o r safety SYS1Ll) lS, the U.S. Coast 
Guard reiterated their expecta tions in March 1998 for 
"No show stoppers" prior to port enny. Coast Guard 
headquarters sa w a possible lTend and took quick 
action to reinforce expectations of zero major deficien­
cies. The Coast Guard decreed that in addirion to 
meeting all U.S. and international sta ndards, the safety 
management systems (SMS), mandmed by Il\rIO must 
work as designed. The Coast G uard "pplied quality 
plinciples and mandated ca usal ana lysis and con·ective 
actions for non-confonnities in the SMS. Techno logical 
advances may be offser w ith training and org<lni za tion 
advances especially o n agl'd vesse ls. 

The Coast Guard comillues to lise innovati ve 
npproaches to m31ine safety sllch ,1 :-' pro-acti ve 
performance bas~d regulmio n, ad vancl..'d ri sk manage­
ment approaches. team lTaining and integrating design 
attTibules with o perationa l con stTiJ ints. The compreh~n­
sive safety program applied to [he can-iage o f LNG 
reduces the risk ro an acceptable level. Sa fety IS 

designed into LNGCs to prevent o r cont·ral all typl..'S ot~ 

potential inc idents. The methods Llsed demonstratc 
bes t practices in (he m a.ri time industry. 

CDR Robill Cr/lsse has hC'cl1 a (rave/illg inspec­
(OJ" af Coast C liOI d fleUr1qllortel :" smet? 1991. fie 110,\ 
beell involved I\ ·j,ll LNG./or m'er ] () ,'ears including 
slarl up 0 1 Co\'e Poil1l Faciliry. 

L T Joseph /vlcKeclmie i.\ the lead LNG il/speclOI" 
al lv/SO B nslOlI s;nce IY92. is the lead LNG OI'ers('us 

inspec/ol · and is (I lecturer al /vlarifill1€ IIISfifufe 0/ 
Technnlogy alld Graduate Studies 011 LNG Inspectioll '> 

and Sa/e~r. 

LTJoseph Fie/TO is the Assi,lolll SupeJl li!'iOl" 

MSD Lake Char/{!s. He I\ 'OS a ./;lUlIisf./or Jan 'is 

A\\·ard. presel1/ed bl' Coast Guard.lOr leaden·hip 
excellence and is the coordinalor trw .'Whllli<;.\iol1 qI 
S 1-V LOllisiana Qualilr AlI·orr! lor excellence 117 gOI'erl/­
117enf .'iL'/vice. 
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Differences •
III Classification 

of Hazar(lous Locations 
by l.8ura Hrunman 

USCG HO<1dguarters, G-ADW 

The International Electrotechnical Commission 

( l Ee) and the Cnited Stal~s Nat ional Fire Protection 

Association (l\J'PA 70) Natio nal Electrical Code 

(refen'ed to as the l'\EC) have dirkr~l1t methods of 

classifying hazardous locations. The I EC uses a 

method of "Zones" and th ~ rEC uses either a 

method or "Divisio ns" or a slightly different method 

o f "Zone," than found in the fEe. A Ithollgh there 

afe some similarities berween the variol1s methods, 

the differences in the locati on classifications cannot 

be ignored. (There are differences in both explosive 

gase:-; and vapo rs as well as in dusts. This paper will 

onl y address the differences in explosi ve gases and 

vapors haza rdou s locati on methods.) " Zones" and 

"Di visions" are very different classificalion methods, 

they are not inten.:hangeable, or directly equi valent. 

as can be seen in the d~ linirion s below, and should 

never be intermixed in a particular hazardous locatl0 n 

classified area . 

Vario us authorities and industry standards 

groups are hying to work together to a llow accep­

tance of a single hazardous area locatio n classifica­

tion system. Ho\-\. I.;'"\"Lr, at this time. Zones and 

Divisions are st~1I velY different methods . 

For C lass I ha.zardous class ified locations. the 

IEC specities three Zo nes (0, I, and 2), and the NEC 

specifies t\vo Di \ · i~ions ( I and 2) or uses a method 

si milar to the I EC with three Zones (0, I. and 2). f\ 

Class I hazardous classified locatio n, for both 

methods. is a local Io n in which flamm able gases Or 

vapors a rc, or may be, present in the air in quantities 

suffIcient to produce explos ive or ignitable mixtures. 

In the IEC. hazardous classified location is 

defined for Class I, Zone O. as an are ;;! in which an 

explosi ve gas atmosphere is present continuously o r 

for long periods. Fo r Class I. Zone 1 it is defined as 

an area in which an explosive gas a tmosphere is 

likely to occur in normal opera tion. Fo r Class r Zone 

2, it is defined as an area in which an explosi ve gas 

ahnosphere is not likely to occur in norma l operation 

and , if it does occur, is like ly to do so o nly infre­

quently and will exist for a short peli od only. 

I n section 500 0 f the NEe. the hazardous 

class i fled location for Class I, Divi.'>1011 I is defined 

as an area 

(I) in which ignitable co ncentra tions o f 

flammable gases or vapors can ex ist under normal 

operating conditio ns; 

(2) in which ignitable l.:oncenrratio ns of such 

gases or vapors may exi st frequently beC~lU$e of 

repair or maintenance operations or because o f 

leakage; or 

(3) in which breakdown or faulty operation of 

equipmenr o r processes might release ignitable 

concentra tions of fl ammable gases or vapors and 

might also cause s imultaneous failure of electrica l 

equipment that co uld act as a source o f ignition . 

The hazardous class ifi ed location fo r Class I. 

Division 2 is defined as an area : 

(I) in which volatile flammable liquids or 

fl ammable gases are handled . processed, or used . but 

in which the liquids, vapors. or gases will nOlmally 

be co nfmed within closed containers or closed 

systems from w hich they can escape only in case o f 

accidental rupture o r breakdown of such containers 

o r systems, or in case of abnonnal operation of 

equipment ; 

(2) in which ignitable concentratio ns o f gases 

or vapo rs are nonnally prevented by positive 
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mechanical ventilation and might become hazardous 

through fa ilure or abnonnal operation of the ventila t­

ing equipment ; or 

(3) that is adjacent to a Class J, Division 

location and to wh ich ign itable concentrations of 

gases Or vapors might occasiona lly be communicated 

unless such communication is prevented by ad­

equate positi ve-pressure ventilation ITom a source of 

clean air and effective safeguards against vent ilation 

fa il ure are provided. 

In section 505 of the NEC, the hazardous 

classifIed location Class /, Zone 0 is defined as an 

area 

( I) in which ignitable concenn·ations of 

fl ammable gases or vapors are present cont inuously; 

or 

(2) in which ignitable concentrations of 

flammable gases or vapors are present for long 

periods of rime. (NEC Secrion 505-9(a» 

The hazardous classified location for Class J, 

Zone I is defined as an area 

( I) in wllich ignitable cOflcenlrarions of 

fl ammab le gases or vapors are likely to exist under 

nonnal operating conditions; 

(2) in which ignitable concentrations of 

flammable gases or vapors may exist frequently 

because of repair or maintenance operations or 

because of leakage; 

(3) in whkh equipment is operated or pro­

cesses are carried on, of such a nature that equip­

ment breakdov.m or faul ty operations could result in 

the release of ignitable concentrarions of fl ammable 

gases or vapors and also cause simulta.neous failure 

o f electrical equipment in a mode to cause the 

electrical equipment to become a source of ignition; 

or 

(4) that is adjacent to a C lass I, Zone 0 location 

from which ignitable concentrations of vapors could 

be commllI1.1cated, unless commun icmion is 

prevented by adequate positive-pressure v~lllilat ion 

from a source of clean ai.r and e ffective safeguards 

agai nst ventilation fail ure are provided. (NEe Section 

505-9(b) 

The hazardous class ified location for Class /, 

Zone 2 is defined as an area 

( 1) in which ignitable concentrations o f 

flamm able gases or vapors me not li.ke ly to occ ur in 

nonnal operation and if they do occur w ill ex ist on ly 

for a short period; 

(2) in which volari le flammable liquids, flam­

mable gases, Or fl ammable vapors are handled, 

processed, or used, but in which the liquids, gases, 

or vapors nonna lly are confined within closed 

containers or closed systems ITom which they can 

esca pe only as a result of accidental rupture or 

breakdown of the containers or system, or as the 

result of abnonnal operation of the equi pment with 

which the liq uids or gases are handled, processed, o r 

used; 

(3) i.n which ignitable concentrations of 

flanunable gases or vapors nom1ally are prevented by 

posi ti ve mechanical ventilation, but which may 

become hazardous as the result of failure or abnor­

mal operation of the ventilation equipment; or 

(4) that is adjacent to a Class I, Zone I 

location, from which ignjrable concentrations of 

flammable gases or vapors could be commun.icated, 

unless such communication is prevented by ad­

equate pos itive-pressure ventil at ion ITom a source of 

clean air, and effect ive satcbTtlards against ventila tion 

failure are provided. (NEC Secrion 505-9(c» 

Zone hazardous area locations and Division 

hazardous area locations do not coinc ide. C lass I, 

Di vision 1 hazardous area loca ti ons encompass Class 

I, Zone 0 and Class I, Zone I hazardous area 

locations. Altlmugh C lass I. Divis ion 2 and Class I. 

Zone 2 hazardous area locations are very s imilar, 

there are still significant differences between the two. 
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Beyond the definitions of the locations, the 

major points o f difference are the wiring methods 

used, ingress protect ion, the methods o f protection. 

the apparatus groups, the tempernture codes, 

marking, and the allowance of plastic instead of 

metal in variolls equipment and locations. 

Wiring me,hods for the fEC and NEC differ 

mainly aro und the use of conduit and seals. The 

NEC allows the use of conduit and requires seals to 

prevent pressure piling in the conduit. as well as 

preventing {he transfer of gases between locations 

via the conduit. Since lhe IEC doesn't allow the use 

of conduit, the requirement for conduit sea ls is 110t 

addressed. 

The differences in the ingress protection 

mctllods, be,ween 'he IEC and I'-'EC, are rela,ed '0 
the differences in wiring methods. The lise of 

conduit changes the method of entering and exi ting 

enclosures and equipment. As noted above. conduit 

is not allowed in IEC hazardous area locations, thus 

the lise of gaskets and seals is sign ificantly different 

for equipment enclosures designed for Zones versus 

Divisions. 

The methods of protection vary in the ty pes, 

names and defi nitions of the methods of protection. 

Many methods are similar, and can be used in e ither 

rEC Zone, or NEC Division or Zone, locations. 

However, equipmenl mus t be labeled for the hazard­

ous area location where it will be installed . If a piece 

of equipment can be used in either a Zone or a 

Division hazardous area location. it must be marked 

accordingly. 

The apparnttJs groups specifically differ in the 

classification of hydrogen. IEC G roup IIC is equal '0 

NEC Class IIGroup A; IEC Group lIB is equal to NEC 

Class IIGroup C; lEC Group IlA is equal '0 NEC 

Class IJGfOUp D; and IEC Group I is equal to N EC 

" Mining" areas. However, the difterence is in the 

trealmen' of hydrogen. Hydrogen is D·eated as IEC 

Group liB + H" bu' the NEC has a separate C lass IJ 

Group B appararus grouping which includes hydro­

gen. (There are also differences in dust f:,TfOupings. 

However, the differences in the fEC and NEC in the 

area of dusts Me not addressed in this anic1e.) 

The temperature differences are more focused 

on the sp litting lip of the temperature ranges. The 

Temperarure Iden~fica~on Number (T CodeITempera­

nlre C lass) is a system of classification by which 

temperature idenlificmion numbers are allocated to 

apparatus. The IEC only recognizes 6 differen, 

temperature ranges, whereas the ~EC has a total of 

14 different ranges. The tempe rature idel1l1fication 

nwnber represents the maximum surface tempernture 

of any part of the apparanls that may come in 

contact with Ule tlammable gas or vapor mixture. 

Although there are similarities bet\.veen the IEC and 

NEC temperature codes, there are signjficam differ­

ences that cannot be overlooked . 

The differences in marking are related to all of 

the previous differences. All differences identified 

above lead to differences in the marking of the item. 

Even the lise of different names for similar methods 

of protection causes different markings. 

Finally, the IEC allows 'he use o fplas'ics in 

many areas where the NEe allows for only metal 

enclosures and equipment. The differences date back 

to the 1950's, and are wide spread throughout the 

different hazardous location classification methods. 

For almos, 100 years, 'he NEC has been 

providing ~afery guidance for the North American 

continent in the lise of e lectrical equi pment and 

wiring me,hods. During this ,ime 'he NEC has been 

updated regularly and even now incorporates various 

aspects of the I EC hazardous location methods. 

However, this is an evo lutionary process, and it is 

expected that both 'he IEC and NEC will be working 

toward compromise in the methods withollt sacrific­

ing safety. There must be willingness on all sides 10 

accept equivalent. but a lternative. hazardous location 

methods, without nying to force fit exact equivalence 

where it doesn ' t exis t. \Vholesale cross-referencing 

will not work without consideration of the all o f the 

differences be,ween the IEC and NEC hazardous 

lOCal ion methods. 
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What's In A Name? 

(Cargo Name, That Is) 


by Dr. Alan Schneider, United States Coast Guard 
and Mr. Robert K. Snyder, Union Carbide 

Everyone has a name, and so does each 
authorized bulk liquid cargo that moves via inland 
barges, ocean barges, and tankships Unfortw1ate ly, 
some cargoes ha ve more than one name, and some 
have not yet been assigned one (a nd therefore 
should not be shipped until the Coast Guard ass igns 
a name). This can lead to 1T0ubie ' 

In order for everyone to "speak the sa me 
language," we should all use the same cargo names 
assigned by the U.S. Coast Guard and listed in the 
appropriate tables in Title 46, Code of Federal 
Regulations (CFR). You can find these tables in Title 
46, Parts 30, 151 , 153, and 154. Be sure not to use a 
package name for a bulk liquid cargo or vice versa; 
package and bulk names are very different and 
cargoes classified under one mode mayor may not 
be authorized for the other. Actually though, it 's 
pretty simple to locate the proper cargo name; all 
you have to do is look in the appropriate Title 46 
cargo tables and you'l! fUld the proper cargo name 
along with its corresponding shipping requirements. 
Then you use the same name in all aspects of marine 
transportation. Thi s is the best (and only) way to 
make sure everyone knows what you 're shipping. If 
you do not fmd your cargo in the regulations, please 
contact the Coast Guard. \\/e \-vill either ft.nd it In the 
tables under a synonym or we will class ify the cargo 
(classifying means eva luating the safety and 
pollution hazards of a new cargo and developing a 
set of requirements for safely shipping that new 
cargo). Unlike Title 49, which pel111its shippers to self 
classify package cargoes, the Coast Guard does not 
authorize shippers to classify bulk cargoes, on either 
tank barges or tankships. For info nnation or 
assistance with bulk cargoes please contact the 
Hazardous Materials Standard Division: Dr. Alan L. 
Sclmeider (202-267-121 7) or iVlr. CW1is G. Payne (202­
267-1577). 

Why is this import,:'lI1t? After all , if a company 
uses the name "vinegar" rather than "acetic ac id," 
haven't they just saved a little time and effort? 
Haven ' t they merely simplified things? Actually, they 
haven 't. Since " vinegar" doesn't exist in the regula-

ti ons, they are only creating confusion and courting 
danger. What are the regulations for shipping 
"vinegar"? You'll have trouble finding them because 
they don't exist! What vessels and what tanks can 
you put it into? You'll never know, since the vessel 
pClpers do not (and can not) include "vinegar"~ By 
using '\,inegar' you are assuming everyone involved 
in trnnsporting this cargo knows that it really is 
«acetic acid," including people overseas. Everyone in 
the marine industry, throughout the world, must lise 
the same names. 

Fortunately, the world has gotten together at 
the International Maritime Organization (IMO) to 
develop a single set of proper cargo names. BuLk 
liquid cargoes are listed in the Intemational Bulk 
Chemical (!BC) Code. The Title 46 cargo lists use the 
same names as contained in the me Code; this 
results in the entire world using the same name for 
each classified bulk liquid cargo. Please note that the 
C FR li sts con tain some chemicals in addition 10 
those in the IMO Codes; these cargoes can be 
shipped domestically but nOl internationally. Now if 
you can't find the name of your cargo in the lists, 
you must call the Coast Guard before you ship it. 
We may be able to tell you the proper cargo name, 
or, if the cargo h<ls not been classified, we will 
develop shipping requirements for the cargo. 

Most liquid cargoes are carried in inland 
barges. At least here we avoid complications with 
other countries. But it is still critical that everyone 
use the same authorized cargo names, and the names 
everyone uses must be tl'0se cn 46 CFR Table 30.25­
I, Table 151.05, or authorized in correspondence from 
Commandant (G-MSO-3) containing ITansportation 
and transfer requirements including cargo compatibil­
ity assignments. 

In order to ship rrade name mixtures overseas, 
TMO has developed a process that has proven to be 
very successful. lJv10 compjles lists of trade name 
products that have been evaluated, toge ther with 
their shipping requirements, and di stributes these 
li sts to member states. Those individuals charged 
with enforcing shipping requirements on ly have 
these lists to refer to. Unfortunately, many compa­
nies use two or more (rade names to describe each 
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mixture - for example, one trade name may be for 
customers and another may be for intel11a l company 
use only. If they use the wrong trade nam e, there 
really is no way to te ll wha! the chemical mixlure is 
or what the shi pping requ irements are. So for that 
reason you should use only (he approved tHlde 
names. 

W hat happens if you use other than the proper 
cargo nam~s? The Coast G uard or the foreign 
administration can tine you: more likely. the cargo 
transfer will be delayed Wlt"il the au thori ties can find 
out the true nanlre of the cargo. Ultimate ly a foreign 
admini strat ion can refuse 10 let you off load your 
cargo and make you take it back to the United 
States! Those are etdministrative consequences for 
not usi ng the proper cargo name . 

Perhaps more seliously, you might carry the 
misnamed cargo in an unsafe way, and end up with a 
cargo spi ll or an inj Uly to personnel. And if, fo r 
example, by us ing an improper name YOll load 
incompatible cargoes in adjacent tanks which could 
lead to violel1lly mi xi ng incompat ible cargoes in the 
event o f an accident aboard the ship or barge. This 
violent reaction could lead to the loss o f the crew 
and vesse l. And if your misnamed cargo catches fire 
or is leaking, w ill the Coast G uard and other re­
sponders know what has been re leased and. more 
important ly, how to respond immed iate ly? At Ihe 
minimum an incOlyect name \-vi ll s low the response: at 
worst. poople could be inj ured or kjlled tium im­
proper spill response action . 

Now that you know thaI you should use the 
proper cargo llame in a ll mari ne commerce, you ' re 
probably wondering why the re isn 't one set o f 
names tor all modes o f rranspot1alion- air, road , rail , 
pipeline. bulk water, and package waler (including 
barge and ship). Unfo l1unately there is no common 
sel of names, partly because of history- befo re 
intennodalism, there was no real need to unify the 
naming systen1-and pal11y becau 5-e of log ic- to a 
degree the differences between the modes means 
that some names m ust be different. Wherever 
possible, we try to use the same cargo name from 
one mode to another- this is ca lled "harmonization:' 
Both the Coast Guard and the lntemational Mari time 
Organizat ion (IMO) consider this aspect du ri ng the 
cargo classifIca tion process. Do not expect one sel 
of names for all modes in the fo reseeable fu ture ; 
probably the best we ca n hope for is that all nations 
lise one set o f names for the same transp0l1ation 
mode. 

nle Chemical Transportarion Advisol)' Commit­
tee has estab lish ed a Subcommittee to in vestiga te 
the cargo name prob lem for bulk shipmenr regulated 
under 46 C FR. Their goal is to find ways 10 ensure 
proper cargo name identification duri ng tTa.ns fer and 
lTansponation. This work is a t an early stage. I f you 
have an interest in this work please contact the 
Coast Guard Technical representa ti ve. Mr. C uni s 
Payne al Coasl Guard Headquarters, 202-267-1 577, or 
the Subcommjnee Chairman, Mr. Robert Snyder o f 
the Union Carbide Corporalion at 203-794-7 120. 

A final note : t f yol! are invo lved with a vapor 
conlTo l system in the United States. so me of the 
proper cmgo names will be inadequate to describe 
the cargo being transferred. For example, if you are 
desi gn ing a vapor contro l system or if yOll want to 
see if an existing system can safely vapor conrro l 
additional cargoes, sllch generic rroper shipp ing 
names as " Benzene-hydrocarbon mixnlfe (having 
10% or more Benzene)" do not describe the cargo 
suffic iently due to the produc t m anu facnmng 
d iffe rences that exist w ithin sllch a gene ric name--­
vapor contro l sys tem des ign is vel)' sensi ti ve to 
physical and chemica l properties. In such cases you 
need to add addit ional identi fiers to ensure that the 
vapor contro l system can sa fely trans fer your 
spec ific " Benzene-hydrocarbon m i...'< ture (having 10% 
or more Benzene)" cargo. Cargoes autho rized fo r 
vapor control trans fers and tTanspon must be 
reviewed and approved by fhe Coast G uard ap­
pointed "Certi fyi ng Ent ities" before any vapor 
contTol transfer operations take place. 

The message here is that the cargo name is 
very importilllt and that YOll should a lways use the 
proper cargo name as listed in the appropriate 
seclion of the Code of Federa l Regu lat ions. Th is 
problem is much more difficul t Ihan it seems, yet it is 
at the same time more important than it seems. If you 
ensure thell your trans fers and shipments are 
properly represented by the correct cargo names, 
you wi ll avoid a great deal o f con fusi on, will prevent 
potential problems, and will be doing your pnrt in 
making the shipment safe fo r fh e sh ip or barge and 
its crew and other personne l. Using the right cargo 
name is the best way to mitigate the risk of unkno v.'l1 
dangers through proper identiticalion thro ughoUl Ihe 
shipping phase. Proper cargo names should be used 
consistently when the cargo is '<fi xed" or nominated 
10 a tankship owner/operator, and properly s tated on 
shipping papers and o ther per1inent documentation. 
Using the same cargo name will ensure consistency 
and help eliminate any shipments made with wrong 
cargo na mes. 
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Integration of Quality, Environment, and Occupational 

Health and Safety Management Systems into One 


Efficient and Effective Management System 


by LC DR 	Juli e A. Ga hn, USCG 

Introduction 

The Int erna ti o nal Orga nizati o n for 
St a ndardizati o n ( ISO) 9000 se ries of 
standards provides guidance for impl e menting 
a qu a lity manage ment sys tem . The ISO 
14 000 se ries prov ides guida nce for 
implementing an environmental managem ent 

sys te m. Th e International Maritime 
Orga nization's Internat ion al Ma nageme nt 
Code for th e Sa fe Opera tion o f Ships and fo r 
Pollution Preve ntion ( IS M Code) ca me into 
e ffect on Jul y I , 1998 and requirl.'s vesse l 
o wners to 	 imp lemen t a Sa fety M anagem e nt 
Sys te m. 

The ISM C ode req uires th at a compa ny 
have a safety and en v iro nmenta l poli cy. 

\ 	 Beyond this, th ere is a lmos t no guidance at 
the internat io nal lev el regard in g 
impl e mentatio n of a n effective O ccu pati o nal 
Hea lth and Sa fet y Managem e nt Sys te m. 

Background 

In an art ic le pub lish ed in Quality 
A ss urance ( 1997), C hris Winder asse rts that 
occ upational health a nd sa fe ty syste ms hav e 
been deve loped in a " reacti ve and piece meal 
fa shion ." Winde r furt her exp lains that qua lit y . 
environment and occ upati o nal hea lth and 
safety activities ca n be integrated into one 
sy s tem and managed using s imilar 
manage ment practi ces including: 

• Orga ni za tional com mitment 

Sen ior managem e nt support 

• 	 Con s ultativ e mechani s ms 

• 	 O rgani za tional s ys tem s and 
respons i bi I i ties 

• Control 	(rolltine) 

• 	 Contro l (noncon form a nce) 

• 	 Training 


A ud iting 


• 	 Doc ume nt contro l 

• Records 

Manage ment rev iew 

Fut1heIlTIOre. Winder s t.ates thai the tangible 
outcomes of harmonized management systems 
include: 

Belt e r rep o ning to d ec ision -making 
manage ment 

Be tter input into anal ysis of need s 

• 	 Co ns isten t input into management 
re view processes 

• 	 Improvement In quality 

• 	 [mpro ve m e nt JI1 producti vi ty 

Improve me nl In occupation a l health 
and sa fety (and, indirec tly, O HS­
re lated indu st rial relati o ns iss ues) 

Ev idence o f impro vem e nt 

• 	 More e ffi cient organizational syst e ms 
thro ugh continuous improveme nt 

A s tud y in G rea t Britain (Doidge, 1997) 
(j ls o link s qua lit y manage ment (jnd health and 
safe ty managem e nt. Doidge s tresses th at Ih e 
continuoll s improve me nt aspe ct o f To tal 
Quality Ma nage me nt must not be ove rlooked , 
Otherwi se, attain ment o f an ISO 9000 
certifica te beco mes an e nd in it se lf, and the 
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rea l purpose , an improvement In 

performance. is not ac hieved. 

In the United State s, the impo rlan ce of 
top management in volvemen t and integrating 
the hea llh and safelY program into th e 
exis ting management system, are see n as 
critical factors in ensu ring safe ty is accepted 
as an equa l part of bu siness opera tion s. 
(Woodhull er. a I., 1987; Hudson , 1981 ; 
Simonds and Shafai-Sahrai , 1977 ; and Smith 
er. al. 1978). 

A Briti sh Standard. "Guide to 
Occupational Hea lth and Safety Management 
System s," (BS8800, 1996) de scribes ho w LO 
integrate an oc cupat io na l health and safe ty 
managemen t system within an o ve rall 
management sy stem . It pro v ides two options . 
Th e first mode l allow s integratio n int o a 
sys tem developed on Brit ish Healt h and 
Safe ty E xecutive guidance contained in 
HS(G)65 [2] . The second mo del enab les 
integration into an overall ma nageme nt 
system d eveloped on BS EN ISO 1400 I, an 
environmental systems standard. 

Finally, the V ictorian Work C ov er 

Authorit y in Melbourne, Aus rrali a has 
developed a health an d safety audit LOol 
ca ll ed The Safely Management System or 
Safety MAP . SafetyMA P wa s de veloped 
based on th e premise that safety and quality 
are synonymous. The SafetyMAP audit has 
12 elements, eac h w ith links to [SO 9000. 
(Wait, 1998) 

Application to shipping industry 

Th e ISM C ode esta bli s hed a 
s tandardi zed app roach for Safety 
Mallagement Sys le ms for shipping 
comp ani es . Many of the elements advocated 
by Winder are comparab le to the el eme nts of 
the JS M Cod e. Essentially, Ih e maritime 
industry is a step ahead of general industry In 

the effon to integrate qualit y, environment , 
and occupational health and safely 
managem ent sys tems. 

While th e ISM Code stages the 
marit ime indu stry for th e development of 
effectiv e, integrated management sy stem s 

that add res s quality , env ironment and 
occup ational hea lth and safe ty, there exi sts 
relati ve ly l it tl e guidance at the internation a l 
level regarding the elem ents of effec ti ve 
occupationa l hea lth and safety management 
sy stems. Th e Internationa l O rganizati on for 
Standardization con sidered developing an 
Occupational Health and Safet y Management 
System standard along the ve in of the I SO 
9000 and 14000 se ries, but decid ed to wai t 
until the impact and benefit of those 
standards could be determined before 
pur suing a third seri es. 

In recognition of thi s void and of our 

respon sibility to ad dre ss mariner hea lth and 
safet y iss ues, Th e Office of Opera l ing and 
En vi ronmental Standards and Ihe Offi ce of 
Standards Eva luation and D eve lop ment have 
been sponsoring an American Soc iet y for 
Tes tin g a nd M ate rial s tas k group . The lask 
group is developing a guide titled , " The 
Bas ic El e ments of a Shipboard Occupa tion a l 
He alth and Safet y Program" (The Bas ic 
Elements). 

Th e Basic E lemenl s a re applicable to all 
vessel types including but not limited to tank 
vess els, dry bulk carriers, passenger vessel s, 
roll- on roll-off vessels, ore bulk oil ers , 
offs ho re supply vesse ls. mobil e offs ho re 
drilling units, tu gboats, towboats and barges. 
The elem ent s de scribed are fundamental 
pieces of a syst ematic occupation al health 
and safety program and may be used by lin e 
managers, hea lth and safe ty personnel or 
con sultants who are implementi ng, impro v in g 
or auditing the effec ti ve ness of a shipboard 

health and safe lY program . In th e table 
below, Th e Basi c E lement s are compared to 
the functional requirements for a Safe ty 
Management Sys tem o utlin ed in th e IS M 
Code . A chec k mark suggest s a link between 
The Bas ic Elemenl a nd th e corresponding 
ISM C ode Sa fety Management Sys tem 
fun ction al requireme nt. 

One integrated quality, environment and 
health and sa fety management sys tem is the 
most e ffecti ve an d effi cient approacb to 
managing each of these important areas. The 
Basic E lements w ill provide assi stance to 

those whom are developing and integrating a 
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he al th and safety management s ys tem wirh 
th eir other management s ystems, 

Questions and request s for a c op y of the 
draft g ui de may be dire cted to Li e utenant 
Em il e Benard al 202·267·0082 or 
ebe nard (U'com dt .u scg.mi I. Lieute nant 
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questions Or comments at (713) 671 · 5 19 5. 

Reference List 

Res earch into lnte graled Manage ment 
Syste ms and Effective Health and Safe ty 
Programs 

Briti s h Standard, Gu id e to O cc up ariona l 
Health and Safely Management Sys tems, 
British Standards Insti tute BS 8800 (1996) . 

Diodge, J .P .: Success fu l He alth and 
Safety Manageme nt. Pe rfusi o n 12:217·220 
( 1997). 

H udson. L.A .: Effective Safety and 
Heallh Programming A Managemenr 
Orien ted App roac h. Remark s at th e 44th 

Annual Confere nc e . South Caroli na 
O cc upational Safet), C o uncil, C o lumbia , Sc. 
S e pt e mber 23 (J 981) . 

S im o nd s, R.H .; & S hafa i-Sahra i, Y .. 
Fac[Qrs Appare nt ly A ffec ting Injury 
Freque ncy in Eleven Mat c hed Pa irs of 
Companies . Jour nal of Safe ty Research 
9 7(3) : 120- 127 (1977). 

Smith. M .J .: C o he n. H . H.; C oh e n, A .; 
C le ve land . R.J .; Characterist ics of Su ccessful 
Safe ty Programs. Journal of S a fety Resea rch 
10(1):5-1 5 (1978) . 

Wait, D.: SafetyMAP: A B lu eprint fo r 
Quality Hea lth and Safety Programs . The 
Synergist 33 -3 5 , March (1998 ). 

Wind er, C. : l ntegrct ting Qualit y , Safety 
and Env ironm e ntal Managem e n[ S ys tem s . 
Qua lit y Assura nce 5:27-48 (199 7). 

Woodhull D; Crutchfi el d . N.; James , 
F. S. · Success ful Loss Contro l Programs 
Require Managem e nt Co mmitment. 
Occupat iona l Health a nd Safety 56(10): 60 , 
62·65 ( 1987) . 

PROCCCOING5 OF THe MARINC SAFCTY COUNCIL - aCT.-Dec. '99B/JAN.-MAR. '99 9 PAGE: 49 

http:ebenard(U'comdt.uscg.mi


by Dr. AJan L. Schneider 

This issue of the Proceedings is dedicated to 
hazardous materials. So whal' s (In article about 
plastics doing in it? They don ' t explode, [hey are not 
something you can breathe, and they are generally 
inert. Slill , they can be hazardous to the environment 
and to sea life. If you release plastics into the water 
you wi ll hurt the environment- and you wi ll be 
breaking the law. You might even pose a threa t to 
human life and property. You ' re almost certain to 
pollute beaches. 

This is a real problem. Plastics are a common 
name for polymers, and most are artificially made, like 
that polyethylene cup you might be tempted to 

throw over the side or a boal. We wi ll see more 
plastics in everyday use aboard shi p in t.he future . 

Let 's take a linle look at the chemiso), of 
plastics (0 learn why they are a hazard. There are 
quite a few plast ics out there. and they ha ve one 
thing in common - (hey are made of repeating 
chemical lUlits. Most of the commercial plastics are 

made from naturally occurring oils or gases; some 
are made hum plants or animals (for example, 
cellulose). The important thing is that few plastics 
occur nahtrdlly. Now. we're lucky that we have 
bacteria, insects, and o ther living th ings to eat 

things after they die, such as trees. This rotti ng 
process (biological decomposition) is very importan t; 
after all , if we didn ' t have it tJ,e land would be 

covered in fallen t1'ees ! Unfortunmely, plastics are 
man-m<lde and bacteria and other living things 
generally don't eat them. Since most plastics are 
designed to be strong and resista nt to decay from 
the sun, water, and wind, they w ill not just go away 
but rather will remain in the water for years if nol 
forever. This is not the kind of inheritance we want 
to leave future generations. 

So what if plastics don't disappear from rivers 
and the oceans? Jfthe plastics we discard are 
hea vier than water, they will sink. and either coat the 
sea floor or wash Lip on land. I r they noat. the sea 
will evenhlally be covered with plastic. And not only 
does this look disgusting, it will kill many li ving 
things in the sea. 

There's another danger to sea li fe. a more 
direc t one- plastics can kill sea li fe direct ly. Turtles 
often see c lea r plastic bags as high ly edible jellyfish; 
thi s often kills the oll1le by blocking its digesti ve 
track or by choking it . Remember those piastic rings 
that hold a six pack together? There's been more 
than one fi sh that has stuck its head through a 
plastic ring and gotten it stuck behind the g ill s. 
Needless to say this usual ly proves fatal to the fish. 
Sea birds too Slick thei r heads through these rjngs. 
too, twisting them around their necks and strangling 
themsel ves. 

If you discard old, wom out fishing line or 
fIshing nelS, you are mak.ing a pennanent 
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contribution (0 ruining the ocean . Fish and marine 
mammals can get entangled in the plastic, and if they 
can', get free they will not sw im as fast or as well. 
And they may not li ve long as a result . But it 's nol 
just living th ings thar are in danger. s ince a fishin g 
line or net can get wrapped around a ship's prope ller 
and put that propeller out o r action. It 's nor fun 
when your outboard dies and you're miles from land. 
The towing fees and repair bills can be expens ive! 

It 's not enough to merely avo id toss ing 
plast ics into the ocean . T he re are other ways for 
plastics to reach the ocean. (f you toss a plas tic cup 
into the street and it falls into a stoml sewer it will 
probably end lip in a river, harbor, or the ocean . 
There's almost always a place to leave that piece of 
plaslic; if nor, take it home with you . 

'Ne all love going to the beach. Sand, sun, 
spray - its gTeat ! Bu t sand, sun, spray, and plas tic 
garbage? Plastic garbage wi ll nlin the experience for 
us all. Si nce most plastics can last for years in the 
water (and maybe many, many years), they usually 
end up on a beach. 

Plastic garbage isn ' I just a local problem. 
Floating plastic can travel very long distances. 
Plastic dumped in Europe might end up on East 
Coast beaches. Your six pack plastic ling might kill a 
fur seal in the Po lar Regions. Even if everyone in the 
United States did the right thing we would sti ll have 
a problem here if the rest oflhe world discarded 
plastics into the sea. C learly the world needs a 

concerted international effort to protect the seas 
From plastics. And there is one. 

11le Intemational Maritime Organization (Il\10) 
has developed ntles agai nst rel eas ing plastics into 
the environment. Annex V "Regulations for the 
Prevemion of Pollution by Garbage from Ships," of 
MARPOL 73178, "intemarional Convenrion for the 
Prevention o f Pollution From Ships," states that 

.. disposal into the sea of the fo llow ing is prohib­
ited : All plastics ...... T he Coast Guard regulations 
implemenring Annex V (Title 33, Pan 151 .05) define 
plastics as being any solid garbage composed in 
whole or in pall o f organic high polymers, whether 
degradable or not. T he only po lymers not considered 
plastics under thi s defin ition (and therefore a llowed 
to be discharged) are suc h polymers as crab shells 
that are natura lly occ urring in the marine environ­

ment. The Coast Guard and other agencies will 
prosecute plast ic polluters- it could cost you if you 
pollute. 

What does ~1i s mean" Simply pu~ YOU CAN'T 
RELEASE ANY PLAST IC lNTO THE SEA' 111e only 
exception involves polymers produced by aquatic life 
and not altered by man. It doesn' t mane r whether 
the plastic is biodegradable or soluble in water - you 
can't toss it overboard. 

So, when you ha ve plast ic you want to get rid 
o f while at sea - DON 'T. Bring it back to land and 
dispose or recycle it properly . 
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Prevention Through People 

is Environmental Protection Too 

by L T Steven WischmanI1, U.S. Coast Guard Office 
of Response 

After several years of focu s on the safety o f 
people, ships and facilities, PT P is beginning to 
direc tl y deal with environmental safelY. On 
FebJUary 3, 1998 Rear Admi",1 Robert North, the 
Assistant Commandant for Marine Safety and 
Environmental Protection (G-M), ente red into Cl 

qUCllity partnership agreement with the Spill 
Control Associarion of America (SCAA) in Las 
Vegas. Nevada . The Association of Petroleum 
Industry Cooperative Managers (APICOM) was 
added to the p3ltnership on July 16, 1998 at a 
meeling held at Coast Guard headquarters. 
APlcorvr s invol vement s ignificantly broadens the 
response industry 's representation in rhe partner­
ship. This partnership is inrended [0 slTenglhen 
the communication and working relationship 
between the Coast Guard and the spill response 
commlU1ily. 

Since 1973. SCAA has grown to over 80 
members represeming local and state environmen­
tal services. pollution response contractors, and 
equipment manufacturers from around the world. 
SCAA encourages cooperat ion among govemmen­
fa I agencies. sponsors can feren ces. and has 

played a part in the development of regulations 
and guidelines that aA-eef environmenta l policy. 

APICOM was founded in 1972 and its global 
membership is made up of over 30 unaffiliated 
petroleum industry oil spill cooperat ive managers. 
The Association provides for the exchange of 
information re lated to the management of spill 
response cooperatives. APICOM part·icipates in 
and sponsors govern mental and industry work­
shops, conferences and seminars related to oil spill 
response. Members of both SCAA and APICOM 
have direct in vo lvement in spill response opera­
tions and frequently work with the Coast Guard. 

At the July meering, the USCG. SCAA, and 
APICOM formed a Partnership Acrion Team (PAT) 
to manage the actual work conducted under the 
partnership. The PAT agreed to use the quality 
partnership to improve the effecti veness of spill 
response and to fw1her spill-related risk manage­
ment berween the privare and governmenta l 
o rganizations. This effort builds on the traditional 
Prevention Through People (PTP) princ iples o r 
focu sing on human fact ors to preven t accidents. 
injuries. and pollution in order to maxim ize the 
cooperative elements of human interaction in 
reacting to spill response evenlS. 
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This partnership recognizes that not a ll 
acc idents will be prevented. UllIS requiring that the 
responses to pollution incidents be perfonned in 
the best poss ible manner. Consistent with the 
cun·ent PTP e fforts, the partnership recognizes that 
the major inhibitors to e ffective marine safe lY and 
environmenta l protection come from organizational 
and human error. This partnership will work to 
make improvements in how spill response efforts 
are cond ucted by focus ing on the manner in which 
they are designed. managed, and supported . 

Some of the many possible operm iona l topics 
that will be addressed through the partne rship 
include the financ ia l management of spills, and the 
viability of es tab lishing a nationwide dispersant 
deli very agreement between the Coast Guard and 
industry. 

Conrracling issues and the Coast Guard 's 
Bas ic Ordering Agreement (BOA) process are 
aspects of the financial management of sp ills that 
wi ll be examined. The contracting process can be 
complex (lnd is often lime consuming for both the 
Coast Guard and industry. The PAT has estab­
lished a work group (0 examine the BOA process 
to identi fy possible ways to improve the way both 
industry and the Coast Guard sa tisfy the Federa l 
Acquisi tion Requirements (FAR). The FAR is the 
ove rarchi ng guideline for federa l government 
purchases of goods and se rvices. 

Another work group was estab lished to 
study the viability of a natio nal protocol for the 

use o f Coast Guard aircraft. opera ti ons pemlining, 
to de liver dispersanrs using th e response indus­
tries' ;:lirbome dispersam applica tion equipment 
and dispersant. Effec ti ve use of di spersants is 
o ften time critical, requiring that de li very systems 
be on the scene in very shon time frames . The 
capac ity for industry to maintain di spersant 
stockpi les and deli very equipment is currently 
d ifticu lt to justi fy due to the hi s t oric ~l rarity of 
their use. However, an increased understanding of 
dispersants and their e ffect on the environment 
has also increased the w illingness of governmental 
response plarulers ro e ncourage their use under 
cenain ci rcumstances. A nat ional 3&,rreement 
between the Coast Guard and the response 
industry for (he timely deployment of dispersants 
using Coast Guard ai rcraft when possible and 
necessary could improve th e response time and 
effect of dispersant lise. 

This partnership promises to be very ac ti ve. 
Each of the members is committed to finding 
solutions to common operational prob lems. 
Regarding the partnership, Rear Admiral North 
stated, ·'Th is partne rship wi ll enab le the Coast 
Guard, SCAA, and APICO M to leverage their 
respective ta lents to improve spill response 
operations and furth er the nation 's e nvironmental 
protection interests.'· 

Look for more infonnation on this partnership 
in nlh lre issues of Proceedings and vis it the Coast 
Guard 's PTP web site at www IIscg milJlJqL'g-m! 
ruru:Liltpip.tpp.aIl.him . 
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by LTJG Rob CampbeU 
Chemical Response Officer 
GlUfStrike Team 

The list of response objecti ves fo r any type o f 
inciden t begins with th e "safety of life and hea lth" . 
In a hazardous material incident, this objective can 
take on enonnous proportions. which seem (0 

overwhe lm other priorities. The incident command 
usua ll y has to address the human health and sa fety 
aspect of an incident on two fronts. The first 

concerns (he well being o f the general public and the 

other, the safety o f personnel responding to the 
incide nt. To protect the general public, an assess­
ment of the "risks involved and detenllinalions as to 

whether nearby rcsidenrs need to be evacuated or 
sheltered in place are made as soon as possible. Th~ 
sa fety of responders who may have 10 enter the 
immediah": release area, known as the " hot zone" and, 
or work in contact with the released substan ce. is a 

more complex issue. 

Loca l response ag..:ncies such as police and 
Ere HAZMAT teams arlo! typically the first on-scene 
and in many cases. can resolve the situation wi thin 
hOllrs us ing we ll es tab lished and practiced fast 
response procedures. On larger, more protracted 
responses, or anytime local . public and commercia l 
response organizati ons are in need of augmentation, 
the Coast Guard's National Strike Force (NSF) is able 
to provide a variety of services when requested by 
the Federal On Scene Coordinator (FOSC) or Coast 
Guard Incident Commander (IC). There are three 

Snike Teams that work under the dilt:dion of the 
National Strike Force Coordination Center in Eli.za­
beth City, NC. The three teams, Gulf(Mobile, AL), 
Atlanric (Ft. Dix, NJ) and Pacific (Novato, CAl, 
provide personne l and specia lized response equip­
mentto the Coast Guard and EPA alike. 

On-Site Services: Each Strike Team can susrain 
level A. B or C site ennies for up to 48 hours and 
has Q-n ined personnel for multimedia sampli ng. Using 
air monilOring equipment such as flame and photo 
ionization detectorS, hazard categorization kjts, 
portable gas chromatographs, portable \-veather 
stations. automated modeling programs and an 

extensive co ll ection of colorimehic tubes, Stri.ke 
Teams often aid in the conduct of haza rd and risk 
assessments. They also provide air monitori ng to 
es tablish safe perimeters, and identify and quantify 
airbome levels of contaminams. S ire assessments 
and air mo nitoring facilitates the set up o f an 
effective decontamination reduction zone and 
detennines appropriate levels of personal protective 
equipmenr. Other on-sile services available ITom the 

Strike Teams include s ite contTol and medical 
monitoring. Often refen-ed to as secllriry, s ite control 
is vital to e nsuring public safety. Site control is 
s imply a means of establishing an excl usionary zone 
and controll ing access to the contami nated area to 
prevent and, or reduce exposure. Medical monitoring 
is important not just because the Occupational 
Safety and Health Administration (OSl-IA) requires it, 
but because the safety of responders dependS upon 
il. Each Strike Team has at least six certified EMT' s 
to evaluate personne l pri or to responding, and to 

CAUTION CAUTION 
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U.S. COAST GUtRD 
POLLUTION INCIDENT FJiT 

-, 

monitor them for exposure 10 both the released 
material and prevailing environmental condit ions. 

Safety Plans: Comingency plans developed by 
Area Comm.i ttees and. or, local Emergency Planning 
Commissions (LEPC's) typically address general 
priorities, procedures and overall respons ibilities for 
hazmat events. The OSHA requirements tbr incjdent 
specific response procedures contained in Title 29 
Code of Federal Regulahons, Part 1910.120 are more 
detailed and direct. Puning general plans in motion. 
complying with OSHA regulations and above all, 
Le~)~ requires the help of specia lists. 
For that reason. of particular interest to FOSCs and 
res may be lhe i'SF's assistance in establishing and 
monitoring response sire safety. Snike Team person­
nel can assist with oversight and management of 
sa te operations with on-sire expeI1i se in the develop­
ment, review and implementation of Emergency 
Response Plans for the cli sis phase. and sire spec ific 
Site Sa fety and Health Plans for post,emer~c'llcy or 
"project" phases. 

Site Management Aid: Though not directly 
rela ted to sile safety. the NSF offers other servi ces 
that contri bute to safe and effecti ve response by 
taking additional burdens off loca l personnel. These 
s~rvice s include assistance with media relations. 
contractor oversight 1\.'SourCL' tracking. cost recov­
ery documentation and ~ pill maT1<.1gL'ment training in 
the Incident Command Sy~\em . The N:SF can provide 
on or oft-:'site support in the fonn of chemical hazard 
research Jnd quickly broker th..: :.t!>SI:-. l.a ncc of NOAA 

and U.S . Navy SUPS,\ !.v to provide various model­
ing techniques that oner real lime sirnulations of spill 

characteristics and vessel slTength . .:i tability infonna· 
(ion to aid in time cri tical decis ion mak ing. 

HAZIVlAT incidents are trying and potentially 
intimidating events. "Besl Respon se" for these 
events means effecti vely bringing to bear all avail­
able and appropriate assets. The NSF works hard to 
be a valued "plug and play" asse t for the FOSC or 
IC . Nex t tune HAZMAT response requirements 
excL'L'd local capabilit ies or you need response 
support to continue routine operations, we hope YOli 

will give liS a call ; it's what we do~ 
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Deck Questions 

1. 	 A device fitted over the discharge opening on a 
relief valve cons iSI-ing of one or two woven wire 
fabrics is called a 

A flame slopper. 

B flame screen. 

C flame Ii Iter. 


D flame restrictor. 


111e last 1.0 meter (3.3 feet) of vapor piping 
before the vessel vapor connection must be 
painted 

A red/yellow/red. 

B yellow/red/yellow. 

C international orange. 

0. 	h.i-visibi lty yellow. 

3. 	 \.vhen using GPS, how many position lines are 
required for a 3D (dimensional) fix that takes 
in(O account altitude? 

AI 
B 2 

C3 

0..4 


4. 	 Due to "GPS roll over" o f the clock cycle. GPS 
receivers may give the "wong time and position 
or may lock up permanently on 

A August 2 1, 1999. 

B September 21, 1999. 

C October 31. 1999. 

0. 	December 31, 1999. 

5. 	 Which statement concerning GPS is TRUE? 

A It cannot be used in all parts of the world. 
B lllcre are 12 functioning GPS satellites at 

present. 
C It may be suspended without warning. 
D. Two position lines are used to give a 20 fix 

6. 	 111e modified civilian system that approaches 
military precision in global positioning is called 

A DGPS. 

B CGPS. 

C PGPS. 
D. GPS. 

7. 	 Operators of Uninspected Passenger Vessels are 
required to keep their Coa<;t Guard License 
aboard 

A 	only when operating more than one mile 
from shore. 

B only when operating at night. 
C only when carryi ng passengers for hire. 
D. At all hmes. 

8. 	 Under the federal regulalions. what minimwn 
level of Blood Alcohol Content (BAC) consti­
tutes a violation of the laws prohibiting Boating 
Under the Lnfiuencc of Alcohol(BUI) on com­
mercial vessels? 

A .18% BAC 

B . ICf'IoBAC 

C .06%BAC 
D. 	 .04%BAC 

9. 	 'fwithin 500 yards (460m) ofa right whale you 
are lawfully obligated to 

A ru,m away ITom the whale and leave at 
Ii.I1I speed. 

B tum away fi'om the whale and leave at 
slow speed. 

C s low to bare steerageway until the whale 
swims away. 

D 	stop the vessel and sound repeated 
blasts on the ship 's whi st le to scare the 
whale away. 

10. 	 A vessel sighting a non hem right whale dead 

ahead should 


A mainta in course and speed. 

Balter coW"Sc to give a wide clearance. 

C repoI1 the whale's position to the Canadian 


Coast Guard. 
D. 	 A II of the above. 

'Sil I 'S-6 '0 -8 'J-L \1-<) 'J-> \I-t> '0-( 'V-C 'S-I 'S<l3.MSNV 
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Engineering Questions 

I. 	 An accidental path of low resistance, allowing 
passage of abnormal amount or currenl is kno\o\'l1 
as alan __ 

A open circuil 

B short c ircuit 

C polarized ground 

D ground reference point 


2 	 When a megommeter is being lIsed to lest 
in sulmion res istance, current leakage along the 
surface of the insulal-ion is indicated by the 
megommeter's pointer_ _____ 

A dipping toward zero then rising slowl y 
B continually rising as test voltage is applied 
C kicking down scale as voltage is applied 
D. 	 fluc tuating around a cons ta nt resis tance 

reading 

3. 	 The main purpose of an electric space heater 
install ed in a large AC generator is to 

A keep lube oil warm for quick starting 
B prevent moisture from condensing in the 

w indings when the machine is shut do\-"Vl1 
C prevent (he wjnd ings from becoming brittle 
D. prevent acidic pitting of the s lip rings 

4. 	 YOll are attempting to parallel hvo AC genem­
tors, and the syschroscope pointe r is revo lving 
in the fast direction. Thi s indicates that the 
frequency of the incoming machine is 

A. higher ,han the bus frequency 
B lower than the bus frequency 
C the same as the bus fTequency but out of 

phase with it 
D. 	the sa me as the bus frequency and the 

circuit breaker may be closed at the pointer 
position 

5. 	 When the operating handl e of a mo lded-case 
circuit breaker is in mid-posi tion. the circuit 
breaker is indicated as being _____ 

A in the «closed" position 

B in the «opened" position 


C tripped 
D. reset 

6. 	 Ambient temperature is the _____ 

A amount of temperature li st..: wi th no load 
B amount of temperature developed by an 

operating motor 
C temperal1.m.: of the compalm)em where the 

motor is IOC(l led 
0. 	nornlal operating tcm[1erarure, less the room 

temperal1.lTC 

7. 	 Magnetic controller contacts may become 
welded together during operation due to 

A an open coi 1 

B low contact res ista nce 

C excessive ambient temperature 

D excess ive magnet gap 


8. 	 If !nany nUllS o f an alternating current coi l for a 
contactor become short-circuited, the coil 

A temperal1.lre wi1i drop 
R will probably bum o ut immediately 
C wi ll continue to operate 
0. 	will operate on reduced currem 

9. 	 The fTequency of an alternato r is controlled from 
the ma in switchboard by adj usting the 

A freq uency meter 

B vo ltage regu lator 

C governor control 

D sychroscope switch 


10. 	 Since fi.lse e lements are made of zinc or any 
alloy of tin and lead. the melting po int ofrhe 
fu se element" must be _____ 

A higher than that of copper 

B lower (han that o f copper 

C equa l to that of copper 

D. 	reached when the conductor it is protecting 

becomes "\vhite ho t" 
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A Tale of Two Responses 

by LTJG Wilbome Wal,on 

New International and Coal) t Guard regulations 

applied mandatory cargo sro\-vHge requ irements to 

ships. However, these rCb'l.liations do not apply to 
ocean-going deck barges. The challenges of prevent­
ing casualties aboard containerized deck barges are 
highlighted by recent hazardous materials inc idents 

aboard the deck barges PONCE TRADER and 
CHESAPEAKE TRADER. In both incidents, improp­
erly secured cargo shifted resulting in several 
containers being lost overboard and extensive 
hazardous materials cleanup operations onboard the 
barges upon their arriva ls in po rt . 

History: M/V SANTA CLARA I 

On January 3, 1992, the conta inerized freight 
vessel SANTA CLARA I departed Pon Elizabeth, 
New Jersey fully loaded with containers of hazard­

ous materials and general cargoes en route to 
Baltimore, Maryland with forecas t dangerous storm 
warnings. As the ship headed south off the New 
Jersey Coastline, weather cond itions deteriorated 
with winds gusting to over 50 knots and seas up to 
28 feet. The vessel' s cargo lashing and rigg ing on 
deck failed resulting in twenty-one con ta iners lost at 
sea including four containers of toxic Arsen ic 
Trioxide and ten palletized drums of poisonous 
Magnesium Phosphide. Exten sive cargo damagc and 
addirional Magnesium Phosphide releases occurred 
in the number one (# I) cargo hold, 

The Coast G uard Board of lnquiry attributed 
the casualty to inadequately secured containers and 
machinery on deck in add il'ion 10 several o ther 
operational deficiencies including the lack of a Cargo 
Securing Manual. 

The Container Inspection 
Program 

As a result of the Coast Guard Board of 
Inquiry's findings, Cargo Securing Manual require­
ments 'were introduced i.nto regulation in the U. S. for 
ships traveling on foreign as well as on domestic 
voyages. A formal Coast Guard Con ta iner Inspection 
Program was established requiring the inspection of 
at least I % of all hazardous materia ls containers 

e ither imponed or exponed by water from U.S. pons. 
The Container Inspection Training and Assist Team 
(CIT A n was developed as a cenler of excellence in 
assisting Coast Guard Marine Safety Offices 
throughout the country in accomp li shing this gOtJ l 
while providing re levant technical knowledge of 
general industry practices and developments. IT A T 
also provides training to these units on proper 
enforcement of the regulations. 

These preventive measures, regulations and 
compliance programs have been extremely success­
ful. Regulatory compl iance w ith conta iner stowage 
and cargo secu ring regulations has been strictly 
enforced and the re has been a significant reduction 
in {he occurrence of incidents such as the SANTA 
CLARA I in U.s. pons. However, none of these 
efforts has been effecti vely directed towards con tain­
erized deck barges. 

PONCE TRADER Incident 

At approximately 0700 on November 8, 1996, 
MSO New Orleans received a nepon from Colwnbia 
Coastal, the operator of the deck barge PONCE 
TRADER that the barge, while iJl tow of the tug 
ALlCE MOR.AN, had lost six containers at sea. 
Vessel personne l reponed that the most probable 
cause of the casualty was weather conditions, which 
were fairly moderate. A dockside survey conducted 
by Coast Guard personnel and contractors, hired by 
the responsible party, later revea led that, in fact, the 
barge had lost 27 containers and that the available 
cargo rigg in g and lashing had been inadequately 
installed. 

Sealand and Collunbia Coasta l surveyors 
documented extensive damage to the containers in 
the number five hatch. No o ther hatc h was affected . 
[The usage of the term " halch" merely connotes the 
location of fore and aft cargo storage areas on deck. 

As a freight barge, the PONCE TRADER was not 
equipped with cargo hatch~s and below deck 
storage.] Approximately 50% of the cargo deck 
fittings were in the open and unlocked position and 

many had been broken and lay loose on deck. The 
deck fittings (cloverleaves and D-rings) and the 
secure rigging on the unaffected hatches had 

experienced extensive corros ion. Surveyors noted 
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evidence of a yellow liqu id that had spilled on the 

deck and over the port side as well as evi dence of 

an oil spill that had flown Over the starboard side. 

They further noted a clear liqu id leaking from the 
damaged Toluene Di isocyanate tank onto the deck 

and immediately exited the vessel. 

T he New Orleans fire D epartment's Hazn1at 

team and an independent cleanup conn-actor were 

notified. MSO New Orleans and Louisiana State 
Police arrived and established a unified conunand on, 
scene to superv ise the response. 

-n1e damaged and dislodged contai.ners w ere a 

combination of regu lar boxes and bulk liquid contain­

ers of hazardous materials including Toluene 

Diisocyanate, D ichJoromethane. Xylene, Polyethyl­

ene, Polymnine and Acetic Acid, several of which 

were extremely toxic if inhaled or ingested. The 
unified command responded effecn vely and effi­
ciently in resolving the highly dangerous cleanup 

and sa lvage operati on. 

CHESAPEAKE TRADER Incident 

At approximately 1400 on April 26, 1998, the 
rug CAPTAfN Bn_L, owned by McA llister Towing, 
reponed to MSO Now Orleans that its tow, the 300 

MSO New Orleans 
perso nnel arrive 
o n sc en e 10 

monitor the 
s ta bility of the 
dangerolls cargo 
aboard the deck 
barge PONCE 
TRADER. 

ft . deck barge CHE SAPEAKE TRADER., had lost 32 
of 279 containers into ~1e Gulf of Mexico. The 
vessel, while enroute to N ew Orl eans from the Port 

of Houston, reponed seas of 6-8 ft that reponedly 
ca used on deck container lashings and rigging to 

fail. MSO New O rleans investigators later detennined 

that the deck tittings on hatch 2, from which 4 
containers were lost, had fai led. Additionally, 28 
cont.,'l tners were lost from hCltch I , where it was 

discovered that the deck cones and clover lea ves 

had been sheared and that cargo rigging on the 

damaged contain ers on deck had been broken. Seven 

containers of hazardous materials, including Polyvi­

nyl Chloride, Polyethylene, Synthenc Resin and 
Pepsico Extract (containing Phosphoric Acid), along 
with twenty-five non-hazardous material s containers 

were among those washed overboard. T wenty-fi ve 

damaged containers remained on deck in a toppled 

state with several containers carrying hazardous 

materials including Acetone, Battery Acid. Ethylene 

G lyco l and fVlo nocther Acetate. At 0700 on April 
27, 1998, less than 24 houfS after notification of the 
incident, a wutied command was fonned consisting 

of the MSO, Sealand, Louisiana State Police, Lou is i­
ana Department of Environmental Quality (LADEQ), 
the New O rleans Fire Depar1menl 's H azmat Team 

(NOFD), and other federal state and local agencies 
and experts represent ing the barge operator. 

PROCCCDINGS D F" THC MARINC SAF"CTY COUNCIL - OCT.-Dcc. '95'S/JAN. · M AR. '999 PAGC S9 



I 

CHESAPDIKE 
TRADER 

A thorough analysis of (he hazards involved 

was undertaken. Several Coast Guard and private 
overflights were condw . .:ted . Level A Hazmm expo­
sure entries and several air monitoring openl tions 
were carried out by MSO and Gulf SLTi.ke Team 
personnel and visible ~':)s~ssments of the tug and 
tow were performed at sea be fore the vessel was 
ever allowed in pan. A fter it was determined that 
there was no appa.rent leakage c:lnd that the toppled 

cOlllainers appeared stable and sa fe for tTansil, the 
Captain of the Port secured all deep draft vessel 
traffic on the Mississippi River Gulf O utl et and 
allowed the CHESAPEAKE TRADER to proceed to 
Sealand's container tenminal at approximately 2200 
that night. 

At 0534, representatives 1T0m MSO New 
Odeems, Louisiana State Police, NOFD. LADEQ. 

NOAA, Sealand and McAllister Towing mel at 
Sealand Conlainer Terminal to commence cleanup 
and salvage operanOlls aboard the CHESAPEAKE 
TRADER. By 1454 on April 29, 1998. the entire 
operation was completed. All damaged containers 

were salvaged and Illose canyi ng hazardous materi­
als were properly disposed of and documented. The 
operation was fla wlessly coordinmed and imple­
mented providi.ng a textbook example of how a 
HaZlnat incident could be successfu lly managed 
when accurate prior notification is given. 

PAG~ ISO P~OCCCOING$ OF" THe MARIN£ SAF£TY 

Nevertheless, the fact re mains that if proper 

cargo securing polic ies had been observed by the 
stevedores conducting initial ca rgo load ing opera­

tions" this and the aforementioned inc idents wou ld 

likely not have occurred. 

Conclusion: Cargo Securing 
Manuals and Procedures should 
apply to deck barges 

These major hazardous materials incidents are 
evidence that the scope of ClUTent Cargo SecW'ing 
Regulations needs to be broaden ed to include deck 
barges that carry hazardous matelials. Crel.vrnen and 
Stevedores should be tTained and have written 
instructions on loading, unloading, and securing of 
containerized dangerous cargoes on deck. The Cargo 
Securing Manual must include provisions for 
management oversight to ensure that cargo-securing 
operations take place properly and comp letely. The 
manual and instructions should meet an intemCl­
tional, national, or industry consensus s tandard and 
should be approved by a recognized Class Society, 
~,e National Cargo Bureau or the USCG. However, 
(he scope and detail of the manual and in structions 
may be limited by (he s i z~ of the vessel. Also, each 
deck barge canying hazardous material!) shou ld be 
required to employ a Qualified Indi vidua l (QI) . nli$ 
would ensure that in the event o f a spill - just as is 
proposed for ships canying haza rdous malerials ill 
bulk - cleanup procedures are properly implemented 
and ftlnded. 
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MSO Boston Partners With Metliterrallean Shippine 

(ompany and Improves Halmat Transportation Safety 


by LTJG Peter Heron and DC I Dan Reynolds of 
MSO Boston and Mr. Dirk Vande Velde of Mediterra­
nean Shipping Company 

Dwing a routine boarding of a Mediterranean 
Shipping Company (MSC) container ship in Septem­
ber of 1996, personnel from Marine Safety 0 Rice 
Boston encountered 30 placarded (dangerous when 
wet) containers of an unknown substance stowed 
below deck. A review of the sh.ip 's doclunents 
revealed an incomplete and ambiguolls dangerous 
cargo manifest (OCM) and shipping papers printed in 
a foreign language. This appeared to be a simple 
stowage discrepancy as a result of routine "clerica l 
errors" in (he dOClUllentation accompanying the 
transportation of hazardous material from Europe to 
the Port of Boston. However. what ir a fire had 
broken out in one of these containers w hile:: the ship 
was at the pi er? What if a container stowed adjacent 
to these containers caught fire or staned leaking 
hazardous material? Remember, Coast Guard person­
nel as well as the ship 's crew were onboard. Th is 
stowage problem. a result of "clerical errors," could 
have led to loss of lite had tragedy struck. 

FerrosllIcon 

Th e substance in these conta iners was 
Ferrosilicon. Ferrosil icon is labeled as a hazardous 
class 4.3 (dangerous when wet) substance w ith a 
subsidiary hazard of 6. 1 (poison) and special Stow­
age provis ions according to the Code of Federal 
Regrdations I Title 49 (49 CFR). According to the 
Material Safety Data Sheet, it is an odorless. crystal­
line solid meta l. It is flammable and can react 
explosively with oxid izing materials. tn the presence 
of moisture or water it may emit tox.jc and explosive 
fumes. With incomplete documentation of this 
material, il is easy to imagine t.he deadly scenarios 
involving an unsuspecting crewman with a charged 
fire hose, or a member of the Coast Guard breathing 
vapor or dust during a deck waU,- While th.i s hazard­
ous situation was resolved through the cooperative 
effort of MSC and the Coast Guard, it still point> to 
the issue: rrequent problems with shipping papers 
and DCM's can pose a serious danger. 

parlnershlp 

Upon notification by MSO Boston, IVlr. Dirk 
Vande Velde, head of the MSC Dangerous Cargo 

Departmenr. recognized the dangers for all invol ved 
and offered to meet with MSO Boston personnel to 
attempt 10 resolve Ihese documentation problems. He 
flew from Belgimn and spent days with Coast Guard 
personnel discussing documentation di screpancies 
and potentia l solutions. He late r stated " Logi s(ical 
perfonnance is dependent on infom1ation between 
partners, where excellence is only poss ible in 
mutually satisfactory working relationships." He 
recogn ized t.hat the above decklbelow deck loading 
discrepancy was due to altered s towage categories 
and the poisonous by inhalation stowage criteria. 
The untrans!ated Spanish and Gennan packing 
certificates had added to this complication. Prior 10 

hi s departure, he devised a tentative plan for drastic 
changes within MSC's sys tem o f documenting the 
trc1nspOitalion of hazardous materials. Mr. Vande 
Velde suggested an improved safery and emergency 
response system to improve both ship and port 
safety. The implementation of an updated computer­
tTIicking prognarn would completely revamp MSC's 
hazardous materials transportation system . It would 
meet and exceed the requirements of the CFR and 
drastica lly improve the sa fety o f the MSC crew and 
Coast Guard boarding teams. 
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(omputerlZed Tracking System 

The results were impress ive. Shipping papers 
were received from the shippe r and the infom1ation 
entered into the compUler. Comple(ely new, legible, 
English language, user-friendly shipping papers were 
produced. These documents not only li sted the 
required emergency response phone nwnbers, but 
also included the addresses and phone numbers o f 
the shippers and the phone numbers of the origi na l 
packers. All information was oTo(mized accordino to 

~ " 
the requirements of 49 CFR 172.202. DCM 's were 
also au tomatica lly created from these ne\v shippin g 
papers to ensure accuracy and avoid any discrepan­
cies between the two docLunents. The sto\.vage 
position. calculated from the OeM, was then trans­
ferred back 10 the shipping papers for even greater 
consistency. lntormation for every United Nations 
(UN) number and transported chemical was entered 
into the MSC database. Mandatory data e ntry fie lds 
in the new progra m, combined with an au tomatic 
checking/matching capability, further reduced 
pmemial discrepancies. The final resuh was accura te 
hazmat documentation that could be re lied on to 
provide correct informat ion in the event of an 
emergency_ 

In addition, MSC created emergency data cards 
including fire. toxicity, explosion and reactivity 
hazards, as well as emergency response information, 
toxicology, chemical properties, threshold limit 
va lues, protecti ve clothing requiremenrs and fi rs! aid 
measures for each chem ical. This dOCLunent was then 
stapl ed to the shipping paper an d included with the 
OeM. In the event of an emergency, crew members. 

based solely on the information on board, now had 
the ability to respo nd effec ti vely. This ability could 
prove to be very useful should an incident occur in 
the middle of rhe North Atlantic. During the initial 
implementation o f this system, any documentation 
probJems encountered at the ftrsr U. S. port of call 
(Boston) were faxed to MSC and corrected before the 
ship lef! po rt. Since MSC 's ships operate worldwide, 
the main o ffice in Antwerp implemented new how'S 
of operation, from 8:30am to 1:30am loatl time in 
order to handle requests from around the globe. Tn 
addition, MSC implemented a stowage advice 
checklist and a shipboard quick re ference gu ide to 
cOnlainer stowage listing hazards by destination and 
container position on the ship_ MSC has created a 
modem system of dOClU11enting the transpOrk'1tion of 
hazardous material. They ha ve shown that the 
quality of hazmat transportation i~formarion flow is 
as important as t.he phys ica l movement of the 
product. By agreeing to partner w ith the Coast 
Guard, they met emd exceeded all requirements of the 
CFR and reduced the nwnber of Coast Guard work­
hours required for boardings. This cooperation 
between organizations had a much more beneficial 
impact 0 11 the process than initially believed. 

Mr. Dirk Vande Velde said later, "Good commu­
nication is direct ly proponional to good data 
management. Potential panners in the right environ­
ment~ having these opportunities to recei ve infonna­
tion, will create a win-win situation for all parties 
involved." The improve ments to thi s computerized 
system continue to evolve as new s ituations are mer. 
Most importantly, MSC hos provided a new s~"ndard 
for safety in the transportation of hazardous materi­
a ls in the port of Boston ond beyond . 
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S~:f 
o To nage Sy ems 

fa U,S. Flag Vessels 

by Peter Eareckson and Anthony Murray 

Tonnage is a parameter lIsed in {he shipping 

laws to regulate a vessel accord ing to its size. By 

nature, when the eye sees the word "tonnage", the 

mind is thinking of a measurement in ·weight". Not 

so when speaking of gross tonnage assigmnents for 

vessels. In the 15th Cenl\JIy, w ine casks wilh a 

measure of 252 gallons were known as " tuns" of 

wine. These weighed approximately 2240 pounds (our 

current " long ton") and occupied a cargo stowage 

space of about 42 cubic feel. "Tunnage" came to be 

used fo r indicating the carry ing capacity of a 

vessel's ho ld. 

In the United States, the tradi tional measure­

ment system lIsed (0 ass ign tonnages is the Regu la­

tory Measurement System. It is based on a 19th 

century British measurement system developed by 

naval architect Mr. George Moorsom, which was 

adopted in various fonms by the world 's leading 

maritime nations. As with e.'1rlier systems for measur­

ing carrying ca pacity, weight does not apply; volume 

o f spaces does. 

Gross tonnage ass igned under these so-called 

Moorsom systems is a cubic capacity measurement 

representing 100 cubic feet (2.83 cubic meters) of a 

vessel' s inten)a l space, exclusive of certain exempted 

spaces. Net tonnage is based on the vessel's 

earning space, wh ic h is the gross tonnage less 

certain deducted spaces. Tonnages detennincd in 

this fashion are sometimes referrcd to as Gross 

Registered Tonnage (GRD and Net Registered 

Tonnage (NRT). respectively. 

Moorsom systems arc :)LlbJ'-"C{ 10 ruanipularion. 

and can result in tunnage asslgmm.·n~ Lhal do not 

accura tely reflect vessel ~1/~ or earning, c.:'pacity. 

This, coupled wi th v31ious n~ltll)nal interpretations 

and melhods of measur~mCI\\ . led to wide lh ffct'Cfl(.."CS 

in assigned tonnages between similarly sized 

vessels. To address these conccms, (he Il1tem~ll!unal 

Convention on Tonnclge Measurement or Ships 

( 1969) was established , and has become an intcma­

tiona l standard. In 1986, the Uni ted Sf<1teS adopted 

this measurement system as it 's primaty measurement 

system, ca lling it the COllvemion Measurement 

System. It appl ies on ly to vessels 01'24 meters (79 

feet) and over i.n length 

The Convention Measurement System is based 

on molded volume, numbers of passengers. and 

other specific vessel parameters. II is reasonably 

stra ightforward and no t suseeplible to manipulation. 

Under this system, (here is no direc t relationship 

between tonnage and cubic feel, since logarit hmic 

formulas are applied to volumes and o rher param­

eters to arri ve at tonnage. The fon1)ul as were 

se lected to yield tonnages compa rable 10 those that 

wou ld have been assigned under ex isting Moorsom­

type systems for typica l vesse ls. Nonerhe less, gross 

tonnage under the Conven lion Measurement System 

is still a measure of volume. nOl weight. 

For many U.S. fl ag vc~scls. especiall y lhose 

employing tonn<tge reduclion lechni qlles. Conven­

tion M easurement System tonnages are greate r than 

lhose ass igned under the Regu latory MeaSltremenl 

Syslem. Recognizi ng this. Congress provided that 
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owners of U.S. flag vessels may continue to apply 

existing tonnage-based U.S. laws and regulations 

us ing assigned ReguJatof)l Mea::;urement System 

tonnages. These include vessel inspection, manning, 

and mariner licensing laws. 

Older vessels engaged on foreign voyages 

have similar "grandfathering" relief from certain 

international requirements such as the International 

Convention for the Safety of Life at Sea (SOLAS). 

However, all U.S. flag vessels of 24 meters (79 feet) 

and over in length engaged on foreign voyages must 

now be assigned Convention Measurement System 

tonnages, and carry an lntemationa l Tonnage 

Certificate (1969) on board. 

The result is that ma.ny U.S. flag vessels have 

two sets of gross and net tOMages ass igned. This 

can cause confusion as to what tonnages are to be 

used under what circumstances. In general, a vessel 

assigned tonnages under the Regulatory Measure­

ment System, will use those tonnages to apply all 

U.S. laws and regulations that are tonnage-based. 

Refer to U.S. Coast Guard Navigation and Vessel 

lnspection Circular 11-93 (NVlC 11-93) for details on 

tonnage measurement system applicabil ity. This 

NVIC is accessible on the Coast Guard [ntemet web 

site at: http 'iiwww uscg.millhq/mscl. 

A vessel's U.S. Tonnage Certificate and/or 

lntemational Tonnage Certificate (1969) (as appli­

cable) provide infonnation on tonnage measurement 

systems that apply to that particular ve::;sel. C ur­

rently, three classification societies are authorized to 

issue these documents to qualifying U.S. flag 

vessels: the American Bw-eau of Shipping, Oet 

Norske Veritas, and Lloyd 's Register ofSh.ipping. 

When a vessel is initially measured or remeasured, 

the vessel owner informs the classification society 

which measurement system he/she has elected to 

have the vessel measured and regu lated under. 

By law, many U.S. flag vc~sds wlll continue to 

be measured under both the Regulatory and Conven­

tion Measurement Systems. Therefore, in talking 

about gross tonnage, it is important to recall that a 

vessel may be assigned tonnages under more than 

one measurement system. One should also recall that 

there are governing requirements concerning the 

purposes for which those tonnages may be used. 

From the Jvlaril1e Safety N(?'o-vs!etrer: 

USCG 1997-3198 
Alternate Convent jon Tonnage 

The Coast Guard is considering develop­
ing alternate tonnage thresholds for 
certain vesse ls based on the measure­
ment system established under the 

lnte rnational Convention o n Tonnage 
Measw-ement of Ships, 1969. Existing 
tOM age thresholds in domestic laws and 
regulations are based on the U.S. 
regulatory measurement system. Estab­
lishing the international convention 
tOMage as an option [or appJ ying 
domestic regulations may result in the 
build.ing of safer, more efficient vessels 
and may enable designers and operators 
of U.S. vessels to be more competitive in 
the international market. llle Coast Guard 
asks for comments o n related issues and 
questions. 

Status: Notice, request for comments 
published on February 4, J998 (63 FR 
5767). Comment period closed on 
October IS, 1998. Reviewing comments. 

Contact: LT John G. White, Tel.: 
(202) 267-6885 
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